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DIRECTOR'S MESSAGE

The FDA Oncology Center of Excellence,

authorized by the 21st Century Cures Act, was established in January 2017
to help facilitate the development and clinical review of anti-cancer therapies
by uniting scientific experts across the Agency’s product centers to conduct
expedited review of drugs, biologics, and devices.

In the two years since its formation, the OCE has collaborated with FDA’s
medical product centers to expedite many important clinical reviews, including
the first two chimeric antigen receptor T-cell therapies for the treatment of
advanced hematologic malignancies, and the first approvals of site-agnostic
indications. The OCE also created two pilot programs to improve the process
of evaluating data and evidence to generate a benefit-risk assessment which
informs regulatory decisions: the Real-Time Oncology Review and the
Assessment Aid. Our experts have led the development of 12 guidance documents on important aspects of
oncology and malignant hematology product development.

In 2018, we established a core OCE management team and continued the work begun in 2017 of building
programs and launching initiatives to leverage expertise across the FDA and other Federal health agencies, as
well as academia, community practitioners, and industry, to advance the development and regulation of products
for people with cancer.

To be effective, we must collaborate with our stakeholders to develop discussions that will have an impact

on product regulation. In the past two years, we held more than 60 symposiums bringing academics and key
therapeutic leaders to the FDA. We also held two workshops for patient advocates to discuss the important role
they can play in oncology product development. Often these conferences were conducted jointly with oncology
professional societies, patient groups, and leading cancer centers. By emphasizing external outreach and the
academic development of our staff, the OCE can create a dynamic regulatory environment responsive to rapidly
emerging scientific advances.

Richard Pazdur, MD

ﬁm avil @gﬂum mp

Director, Oncology Center of Excellence

2018 OCE Annual Report




[ ovcouoovcemrerorceLence Al

ABOUT THE

ONCOLOGY CENTER OF EXCELLENCE

2y U.S. FOOD & DRUG

ADMINISTRATION

ONCOLOGY CENTER OF EXCELLENCE

The FDA ONcoLoGY CENTER OF EXCELLENCE (OCE)
is the agency’s first Inter-center Institute.

Under the Cures Act,

the purpose of an Inter-center Institute is to coordinate activities among FDA Centers applicable to
a major disease area, including coordinating staff, streamlining review activities, promoting scientific
programs, recruiting and developing staff, and facilitating collaborative relationships within the
Department of Health and Human Services.

THE OCE has a clear role in advancing the m

emerging and evolving fields of precision ..
oncology, patient-focused drug development, The mission of the OnCOIOgy Center of

immuno-oncology, pediatric oncology, the Excellence is to achieve patient-centered
application of big data analytics, cell and gene regulato ry decision—making th roug h
therapies, and oncology devices and diagnostics innovation and collaboration.

by coordinating and enhancing the expertise
that resides in the individual product centers

within FDA. The OCE leverages the combined Our Vision

sk.ﬂls of reg.ulajcory sc1ent%sts apd reviewers We seek to create a unified and

with expertise in drugs, biologics, and devices . . . .

(including diagnostics). collaborative scientific environment
to advance the development and

This Center of Excellence helps expedite the regulation of oncology products for

development of oncology and hematology patients with cancer.
medical products and supports an integrated

approach for the clinical evaluation of drugs,

biologics, and devices for the treatment of

cancer.
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ORGANIZATIONAL STRUCTURE

Executive Committee

The OCE Executive Committee consists of the OCE Director, the Office of Medical Products and Tobacco
(OMPT) Director, and the Directors of the Center for Biologics Evaluation and Research (CBER), the Center
for Drug Evaluation and Research (CDER), and the Center for Devices and Radiological Health (CDRH). The
Executive Committee provides oversight, and strategic and policy direction, including for operations, staffing
and procedures of the OCE.

Management Committee

The OCE Management Committee supports the OCE Director in Science
accomplishing the goals of the OCE for the coordinated clinical review
of applications for medical oncology drugs, biologics, and medical
devices, for improving regulatory science relevant to oncology clinical
development, and for enhancing interactions with external stakeholders.

Regulatory

Regulatory
Review

Education

The Management Committee is comprised of the OCE Director,
Deputy Directors, and Associate Directors.

The responsibility of the Management Committee includes:

« Identifying approaches to optimize efficiency of the medical oncology clinical review process,
especially pertaining to cross-center, collaborative reviews.

« Organizing and prioritizing oncology-specific research and policy initiatives to minimize
redundancy and optimize collaboration.

Science Council

The OCE Science Council consists of internal FDA staff who advise the OCE Director on emerging science
and research relevant to oncology product development. The Council promotes communication among
oncology experts in CBER, CDER, and CDRH. Most OCE Science Council members have non-clinical
academic backgrounds (e.g., pharmacology, toxicology, statistics, clinical pharmacology, and product quality),
complementing the clinically-focused expertise of the OCE Management Council.

The OCE Science Council has invited multiple expert scientific speakers to OCE, including the NCI Director,
and is planning educational meetings for staff addressing important areas of translational research, such

as microbiome and immunotherapy response and systems biology. Future directions include investigating
opportunities to connect oncology researchers across FDA, such as by increasing OCE's presence at internal
science events, recommending specific research projects and collaborations to OCE leadership, and providing
input into an integrated OCE research agenda.
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ORGANIZATIONAL STRUCTURE connues

Oncology Center of Excellence Management

OCE DIRECTOR

) *AD = Associate Director
Deputy Directors

AD Oncology Cell & Gene Therapies

AD Oncology Medical Devices

AD Oncology In Vitro Diagnostics

AD Pediatric Oncology

AD Oncology Regulatory Science & Informatics (INFORMED]
AD Oncology Patient Outcomes

AD Immuno-Oncology

AD Oncology Regulatory Affairs

AD Research Strategy & Partnerships
AD External Outreach and Engagement
AD Communication

The Oncology Center of Excellence fosters
unified interaction between 3 FDA centers

CENTER FOR BIOLOGICS EVALUATION AND RESEARCH
N

ONCOLOGY CENTER OF EXCELLENCE CENTER FOR DRUG EVALUATION AND RESEARCH

CENTER FOR DEVICES AND RADIOLOGICAL HEALTH
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REGULATORY REVIEW

The OCE is tasked with clinical medical oncology reviews, irrespective of whether the product is a drug,
device, or biological product. The Center unites experts from CDER, CBER, and CDRH to expedite the review
of drugs, biologics, and devices for the treatment of malignancies. Product sponsors submit applications to the
medical product center they normally would, and those centers decide whether the product will be granted an
expedited program.

For products selected, the OCE forms a Medical Oncology Review and Evaluation (MORE) team that includes
a medical oncology specialist, as well as specialists from the relevant product center.

The role of the MORE team is to:

e Provide a unified clinical review to promote development of safe and effective oncology products.

e Build on existing cross-center collaboration in review of marketing applications by providing input
on selected INDs undergoing expedited development, including Breakthrough Designation (BTD),
Special Protocol Assessment (SPA), Fast Track (FT), Regenerative Medicine Advanced Therapy
(RMAT] and Breakthrough Device Designation.

e Implement common decision-making standards for Breakthrough Therapy and Fast Track
designation for all oncology therapeutic products.

The OCE may also consult the
Oncologic Drugs Advisory Committee
at a public meeting or may consult
special government employees

(e.g. patients and clinicians who

have undergone conflict-of-interest
screening and who can provide an
opinion about the new product). When
complete, the clinical review is sent to
the product center, which makes the
final approval determination.
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REGULATORY REVIEW contnueo

2018 Oncology Approvals

19 1

New Molecular Efficacy Supplement  Efficacy Supplement -
Entities (NMEs) / - New Indications New Patient Population
Original BLAs
Efficacy Supplement - Biosimilars 505(b)(2)s

Accelerated Approval
Confirmatory Study

1 10 1

PMA - New Companion PMA - Modification PMA Approval
Diagnostic Companion Diagnostic (Combination Product)

* Approval numbers reflect approvals from CBER, CDER and CDRH

2018 Submissions Reviewed under Expedited Programs*

Expedited Programs Granted Denied Withdrawn
Fast Track (FT) 35 22 N/A
Breakthrough Designation (BTD]) 25 16 10
Regenerative Medicine
Advanced Therapy (RMAT) 2 4 0
Breakthrough Device Designation 18 5 4
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REGULATORY REVIEW (continvea)

The drugs and drug combinations approved in 2018 for new oncology indications are listed below,
with skin, head and neck (thyroid) and neurological indications indicated in orange; truncal cancers in green;
genitourinary cancers in blue; and hematological indications in the red box.

—— Cutaneous squamous Melanoma T5C-associated seizures
cell cancer » Encorafenib 1+ binimetinib  * Everolimus
= Cemiplimab-rwlc = Dabrafenib + trametinib
Merkel cell cancer Thyroid cancer
* Pembrolizumab # Dabrafenib + trametinib
Adrenal gland (PPGL) Colorectal cancer Lung cancer Renal cancer
* lobenguane I-131 * |pilimumab + nivolumab * Dacomitinib * Ipilimumab + nivolumab
* Lorlatinib .

Breast cancer GEP-NET * Pembrolizumab NTRK fusion-positive Source: Blumenthal G M,
= Talazoparib = Lutetium Lu-177 dotatate = Nivolumab cancers (histology agnostic) PaZd ur R. Approva |S
= Ribociclib = Osimertinib = Larotrectinib in 2018 a hi [
* Abemaciclib Hepatocellular cancer * Durvalumab In :a histo ogy-
* Olaparib * Pembrolizumab * Afatinib i
* Trastuzumab-pkrb * L envatinib * Atezolizumab ag rTOStIC new m0|ecy|ar

entity, novel end points
Cervical cancer Ovarian cancer Prostate cancer Urothelial cancer H :
* Pembrolizumab = Bevacizumab * Enzalutamide * Pembrolizumab and real-time review.

- gtilcap.‘!rbib - :g:jlutamidc * Atezolizumab Nat Rev Clin Oncol. 2019
- apari -~ iraterone acetate

Mar;16(3):139-141.
Leukaemia Lymphoma BPDCN
= Gilteritinib » Tisagenlecleucel * Tagraxofusp-erzs
* Duvalisib » Brentuximab vedetin
* Maxetumomab pasudotox-tdfk » Duvelisib HLH
® lunsidenib # Rituximah-ahhs phf= I b
# Venetoclax # Pembrolizumab MipAioma
+» Blinatumomab
* Nilotinib Supportive care
* Calaspargase pegol-mknl MF/S5 * Pegfilgrastim-jimdb
* Glasdegib * Mogamulizumab-kpkc » Epoetin alfa-epbx

REGULATORY INITIATIVES

Pilot Programs

In the past year, the OCE created two pilot programs to improve the process of evaluating data and evidence
to generate a benefit-risk assessment that informs regulatory decisions: Real-Time Oncology Review (RTOR)
and the Assessment Aid (AAid). In 2018, two products were approved using the RTOR and AAid, while two
products used the RTOR alone and three used the AAid alone.

Real-Time Oncology Review

RTOR permits the FDA to access key data prior to the official submission of the application, allowing the
review team to begin their review earlier and communicate with the applicant prior to the application’s actual
submission. Data analysts from a newly-created safety analytics team provide the primary review team with
standard and customized safety analyses to expedite the review process. RTOR has enabled the OCE to approve
several product applications within a few weeks of the application’s complete submission.

Assessment Aid

The AAid pilot is testing a multidisciplinary review template that is divided into two parts: the applicant’s
position and FDA’s assessment. The goal of this program is to focus the FDA’s written review on critical
thinking and consistency and decrease time spent on administrative tasks such as formatting.
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OCE PROGRAMS

Precision Oncology

Precision oncology leads to customization of healthcare, with medical decisions, practices and products
being tailored to each individual patient with cancer. In oncology drug, biologic, and device development, more
precise targeting of a product to an individual’s genomic, proteomic, or metabolomic make-up will likely lead to
more effective and less toxic anti-cancer therapies.

Highlights of the Precision Oncology Program in 2018 include multiple workshops and presentations at
international meetings focusing on next-generation sequencing, liquid biopsy, and tissue or site-agnostic drug
development. In addition, several guidance documents focusing on novel trial designs such as master protocols
and novel endpoints were released.

Patient-Focused Drug Development

The OCE Patient-Focused Drug Development (PFDD) program fosters collaboration between FDA Centers
and external stakeholders involved in patient outcomes research in cancer populations. The overarching goal is
to identify rigorous methods to assess the patient experience that will complement existing survival and tumor
information to better inform a cancer therapy’s effect on the patient.

In 2018, the PFDD program advanced its mission in several key areas:

« Actively engaging with patients and advocacy groups. The program brought early career advocates
to the FDA for a workshop to engage in dialogue and learn about regulatory science and policy.
Another collaboration with advocacy groups sought to better understand patients’ impression of the
use of patient-reported outcomes (PRO) measures in cancer trials.

» Fostering research into measurement of the patient experience. The program published work on
several aspects of PRO analysis including missing data, effects of open label trials, and commonly used
PRO tools in multiple peer-reviewed publications.

« Generating science-based recommendations
for regulatory policy. The program hosted
an annual workshop with international experts
to discuss rigorous use of PRO measures in
clinical trials and participated in international Drug Development
collaborations to standardize PRO analysis
methods.
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OCE PROGRAMS (continveq)

Immuno-Oncology

Immuno-oncology (I0) therapeutics are leading to a transformational shift in treatment paradigms for patients
with cancer. The OCE Immuno-Oncology Therapeutics Program (IOTP) brings together existing expertise
across the FDA and promotes development of new therapeutics that harness the immune system to engage new,
more efficacious treatment paradigms for patients with cancer.

Highlights of the Immuno-Oncology Therapeutics Program in 2018 include several workshops
and presentations, internally and externally, on the unique features of 10 therapeutics and
considerations for:

1. Characterizing both the safety and efficacy of these products
2. Use of novel trial designs for evaluating potential combinatorial therapies.

In a workshop co-sponsored with the Society for Immunotherapy of Cancer, novel endpoints and

emerging technologies were evaluated to account for unique patterns of response that can occur with
immunotherapeutics—patterns that may inform benefit-risk considerations in drug development programs and
in the clinic. Additionally, the IOTP published work on identifying and characterizing these atypical response
patterns in an extensive analysis of melanoma patients across clinical trials and on considerations for novel
trial designs in seamless oncology drug development.

Timeline of ICI* Approvals

csce W
SCLC A
PMBCL '®)
@

Cervical
Hce A
Gastric /GEJ (]
MSI-h CRC yoN
MSI-high (h) )
Merkel v
HNSCC @ A

Urothelial 0 A CEA®
S A ®A

RCC A %

NSCLC F'N Cé & O e e
Melanoma @ : @ A

Approval: Accelerated Regular
Ipilimumab 0) %

Pembrolizumab @ @
*ICI Products Nivolumab A %
Atezolizumab
Avelumab E Updated: November 27, 2018
Durvalumab E{F @
Cemiplimab »
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OCE PROGRAMS (continueq)

Pediatric Oncology

The Pediatric Oncology Program is charged with assuring access to safe and

effective cancer drugs and biologic products for children as expeditiously as

possible. Because cancer drug development for children largely leverages

drug discovery and development for cancers in adults, we have focused on

maximizing the regulatory authority available to the FDA under the Pediatric

Research Equity Act and the Best Pharmaceuticals for Children Act. Early _ i
review by FDA pediatric oncologists of new products with potential pediatric ‘ “
applicability leads to sponsors presenting their products at meetings of the

Pediatric Subcommittee of the Oncologic Drugs Advisory Committee to

discuss potential pediatric development to guide development and issuance of /

Written Requests for pediatric studies. 13\

i X &

Other Pediatric Oncology efforts include:

« Effective implementation of the Research Acceleration for Cure and Equity for Children Act,
including the development and vetting by external stakeholders in a series of public meetings
of a list of molecular targets considered substantially relevant to pediatric cancer and a non-
relevant list that would warrant waivers from pediatric studies.

« Development of an Oncology Subcommittee of the FDA’s Pediatric Review Committee to allow
broader pediatric cancer expertise in the review of initial Pediatric Study Plans (iPSPs) and
Proposed Pediatric Study Requests (PPSRs).

« Extensive communications with EMA for high level scientific exchange surrounding pediatric
development plans of products of potential interest. These monthly calls may result in the
issuance of Common Commentaries to be made available to sponsors.

Highlights of the Pediatric Oncology Program in 2018 include completion of the reviews of 91 iPSPs, 58 agreed
iPSPs,10 PPSRs, and 17 Written Requests.

2018 OCE Annual Report




™AL oncowoovcenterorexceLience [REN
OCE PROGRAMS (continved)

Information Exchange and Data Transformation (INFORMED)

Launched in collaboration with the U.S. Department of Health and Human Services’ Innovation, Design,
Entrepreneurship and Action (IDEA) Lab, Information Exchange and Data Transformation (INFORMED)
Is an incubator for collaborative oncology regulatory science research. Drawing from the expertise of
a diverse group of oncologists, data scientists, statisticians, and entrepreneurs-in-residence, INFORMED is
expanding organizational and technical infrastructure for big data analytics and examining modern approaches
in evidence generation to support regulatory decisions. Special emphasis is placed on systems thinking in
oncology regulatory science research to facilitate development and adoption of new solutions for improving
efficiency, reliability, and productivity in a broad range of workflows related to oncology drug development.

The research portfolio of INFORMED includes investigations into the use of real world data for clinical
evidence generation and prospective pragmatic clinical trials, testing the utility of biosensors and the internet

of things to quantify intrinsic and extrinsic (e.g., environmental) factors influencing the patient’s experience,
identifying opportunities for machine learning and artificial intelligence, and exploring the utility of open-access
platforms and emerging technologies such as blockchain to enable secure exchange of health data at scale.

In 2018, INFORMED launched a premarket safety modernization pilot, developing a digital framework
currently being implemented agency-wide. In addition, INFORMED initiated a data science fellowship
program in collaboration with the National Cancer Institute and a postdoctoral fellowship program in artificial
intelligence and machine learning with Harvard-MIT.

Information Exchange and Data Transmission

Input Output

argrazs| 2
Q““""‘I o 0, @ Z0 (K008~ In(T,, e57%)) - Aga.}_': e
o “a 2.—.._.,_ G !
3 arg = (T

D & a»r - o
o L e
a a =] =

-amr gy

m

8- (TR

“f
-’}L‘\n J.'

Data Da

- % )
Q - ; <h1>Computer Code</hi> ,.J%*“ .
<img src="../image/ /783100 o

<script type="texts <hl>Computer Code</hl>
'rU"U GITAR o <script type="texts <img src="../image/story/2813/88-c

Information Exchange ransformation <seript type="texti <script type="text/javascript® src="
9 E and Data \rar publishedD <script type=*text/javascript® sre="

I N F 0 R M E D -‘qrw- <script type="text/javascript™
.

val blishedDate = "28138326";
INFORMED

J

2018 OCE Annual Report




_ [REY oncoooycenteroFExceLLence P/
OCE PROGRAMS (continveq)

Oncology Devices and Diagnostics

Oncology devices and diagnostics are reviewed and regulated by the Center for Devices and Radiological
Health in partnership with OCE. CDRH’s Personalized Medicine team and OCE’s Precision Oncology team
are working closely to ensure that we have consistent and appropriate policies with regards to personalized
medicine, including companion and complementary diagnostics. Next Generation Sequencing (NGS) tests are
capable of rapidly identifying or “sequencing” large sections of a person’s genome and are important advances
in the clinical applications of precision medicine.

Personalized Medicine
In 2018, CDRH and OCE

worked together to approve 11

companion diagnostic products Targeted. Companion
including a new test for patients Therapeutic Diagnostic
with acute myeloid leukemia '

(AML)- Th|5. IPH1 ger)et'c test a Diagnostic = in vitro diagnostic device or an imaging tool
helps physicians decide who that provides essential information to the clinician.

should receive a new targeted

thergpy th.at can lead to cancer a Therapeutic - Includes devices often used in combination with
remission in some cases. chemotherapy.

[ Palliative = relief of symptoms and improvement in quality of life.

For a complete list of FDA cleared or approved companion diagnostic devices please see:
List of Cleared or Approved Companion Diagnostic Devices (In Vitro and Imaging Tools)

https://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/InVitroDiagnostics/ucm301431.htm

In addition to the companion diagnostic products, FDA authorized an NGS-based test for minimal residual
disease (MRD) in patients with acute lymphoblastic leukemia (ALL) or multiple myeloma. The assay was used
to assess MRD at various disease burden thresholds to show that the MRD level correlated with event-free
survival. For patients with multiple myeloma, the assay demonstrated similar associations with progression-free
survival and disease-free survival.

CDRH and OCE worked together to clear devices for imaging and treating tumors. CDRH cleared new low-
dose computed tomography (CT) devices for lung cancer that allow visualization of tumors while minimizing
radiation exposure to patients. New robotic devices such as the ExactVu, Xario200G, and UroNAV were cleared
for image-guided interventional procedures like biopsy and tumor ablation. Radiation oncology devices are
used to treat cancer with doses of radiation. One such device, the Gammapod, was cleared as a radionuclide
radiation therapy system specifically designed for use in treating breast cancer.
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OCE PROGRAMS (continved)

The Oncology Cell and Gene Therapy program emphasizes emerging
oncology science to achieve excellence in medical product regulation.

Oncology Cell and Gene Therapy

The program provides clinical evaluations under FDA expedited
programs for cellular and gene therapies for cancer, such as:

» T-cells modified with chimeric antigen receptors (CAR-Ts) or with T-cell receptors
with redirected specificity (TCR-Ts), and developed using technologies including
gene-editing, e.g., clustered regularly interspaced short palindromic repeats
(CRISPR) or transcription activator-like effector nucleases (TALEN)

* Novel strategies in hematopoietic stem cell transplantation (HSCT)

« Dendritic cells

* Adoptive T-cell therapies

» Tumor neoantigen-based personalized medicine (vaccine or cell therapy)

» Natural killer cells

*  Oncolytic bacteria and viruses

» Therapeutic cancer vaccines

» Therapies that modulate the microbiome

« Combinations of these therapeutics with hematopoietic stem cell transplantation,
checkpoint inhibitors, chemotherapies, radiation and other agents.

S8

Using this scientific base, the program collaborates with academia,
" industry, patient advocacy groups, professional societies, and other
international regulators to advance the OCE mission to accelerate the
development and streamline the evaluation process of safe and effective
products for patients.

Recent FDA approvals for the CAR-T therapies exemplify such

leverages of the combined skills of the FDA clinical oncology review
staff. CBER’s Office of Tissues and Advanced Therapies, as part of an
OCE MORE team, worked with OCE to complete the clinical review

Hlustration of a CAR-T Cell .
attacking a cancer cell for, and recommended approval of, tisagenlecleucel (KYMRIAH) and

axicabtagene ciloleucel (YESCARTA), respectively.
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OCE PROGRAMS (continueq)

Oncology Regulatory Affairs

The focus of Oncology Regulatory Affairs is to develop and implement procedures that affect the regulatory
review of oncology products across centers; interact with colleagues in CDRH, CDER, and CBER to allow for
a more coordinated review of products undergoing review by OCE; facilitate OCE policy development; and
provide a forum to exchange ideas and streamline regulatory review processes.

Oncology Regulatory Affairs is also an integral part of developing processes and implementing programs for
the OCE such as the RTOR, Assessment Aid, Oncology Pediatric Subcomittee, premarket safety modernization
pilot, guidance development, “Project: Renewal”, “Project: Facilitate” and providing regulatory advice to
review divisions and sponsors.

Some of these forums include:

« OCE Division Directors weekly meeting: The goal of these meetings is to update OCE
management on upcoming regulatory decisions or guidance and policy issues.

« OCE Rounds: The goal of these meetings is to provide an open forum to discuss newly received
NME's, original BLAs, BTDs, RMATs, and notable supplements to elicit feedback from other
disciplines such as biostatistics, clinical pharmacology, and product quality. These meetings are
organized by the oncology program.

« OCE Regulatory Rounds: The goal of these meetings is to update oncology regulatory project
managers on new OCE initiatives and promote cross-center information exchange and collaboration.

OCE Rounds: Oncology Center of Excellence employees gather weekly to collaborate on current topics between CBER, C

——— — —

DER, and CDRH.

2018 OCE Annual Report




P ovcoworcanerorexceusce B
GUIDANCES

The OCE has participated in the development of
11 oncology-specific guidances in 2018

Clinical Trial Endpoints for the Approval of Cancer Drugs and Biologics - Final Guidance, December
2018

Developing and Labeling In vitro Companion Diagnostic Devices for a Specific Group or Class of
Oncology Therapeutic Products - Draft Guidance, December 2018

Nonmetastatic, Castration-Resistant Prostate Cancer: Considerations for Metastasis-Free Survival
Endpoint in Clinical Trials - Draft Guidance, November 2018

Hematologic Malignancies: Regulatory Considerations for Use of Minimal Residual Disease in
Development of Drug and Biological Products for Treatment Guidance for Industry - Draft Guidance,
October 2018

Master Protocols: Efficient Clinical Trial Design Strategies to Expedite Development of Oncology Drugs
and Biologics Guidance for Industry - Draft Guidance, September 2018

Hematologic Malignancy and Oncologic Disease: Considerations for Use of Placebos and Blinding in
Randomized Controlled Clinical Trials for Drug Product Development Guidance for Industry - Draft
Guidance, August 2018

Expansion Cohorts: Use in First-In-Human Clinical Trials to Expedite Development of Oncology Drugs
and Biologics Guidance for Industry - Draft Guidance, August 2018

Oncology Therapeutic Radiopharmaceuticals: Nonclinical Studies and Labeling Recommendations
Guidance for Industry - Draft Guidance, June 2018

Considerations for the Inclusion of Adolescent Patients in Adult Oncology Clinical Trials - Draft
Guidance, June 2018

Investigational In Vitro Diagnostics in Oncology Trials: Streamlined Submission Process for Study Risk
Determination Guidance for Industry - Draft Guidance, April 2018

Bacillus Calmette-Guérin-Unresponsive Nonmuscle Invasive Bladder Cancer: Developing Drugs and
Biologics for Treatment Guidance for Industry - Draft Guidance, February 2018
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ENGAGEMENT/OUTREACH

OCE provides a platform for internal and external engagement to
facilitate reciprocal exchange of science and ideas.

2018 WORKSHOPS

In 2018, OCE held 19 workshops and 16 educational symposia:

Weighing the Evidence: Variant Classification and Interpretation in | January 29,

Precision Oncology 2018
FDA-ISoP Public Workshop: Model Informed Drug Development | February 19,
(MIDD) for Oncology Products 2018
Oncology Clinical Trials in the Presence of February 5,
Non-Proportional Hazards 2018
FDA-AACR-ASTRO Clinical Development of February 22-
Drug-Radiotherapy Combinations 23,2018
IASLC-FDA Lung Cancer Neoadjuvant Meeting 2018 March 1-2,
2018
Oncology Center of Excellence Listening Session March 15,
2018
Accelerating Anticancer Agent Development and Validation May 2-4,
Workshop 2018 2018
FDA-AACR-SGO Workshop on Drug Development in June 14,
Gynecologic Malignancies 2018
FDA-ASCO Workshop: 2018 Clinical Outcome Assessments in June 22,
Cancer Clinical Trials 2018
FDA Public Workshop: Development of Treatments for Localized July 11,
Prostate Cancer 2018
FDA-PDS Symposium August 8,
2018
FDA-AACR Workshop: Non-Clinical Models for Safety September 6, \(/)acl':iEUaSndu(g:jcovljofliiﬁ:(;Tnbgl(’)s'] gresenting during
Assessment of Immuno-Oncology Products 2018 P P ’

FDA-HESI Public Workshop: Preclinical and Translational Safety October 1-2,

Assessment of CD3 Bispecifics 2018
FDA-ASH Public Workshop: Sickle Cell Disease Clinical October 17-
Endpoints 18,2018
FDA Public Workshop: Clinical Trials to Optimize Outcomes in October 29,
Early Breast Cancer 2018
FDA-SITC Public Workshop: Immune-modified Response Criteria | November 8,
in Cancer Immunotherapy Clinical Trials 2018
ASCO Leadership Development Program November 16,
2018

FDA Public Workshop: Partners in Progress 2018 - Cancer Patient | November 27,

Advocates and FDA 2018
Networking lunch for cancer patient advocates

FDA Public Workshop: Product Development in Hemophilia December 6, and OCE oncologists at the Partners in Progress
2018 Cancer Patient Advocates and FDA workshop.
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FDA-ASCO Fellows Day

The purpose of these highly interactive meetings is to introduce fellows to principles of clinical trial
design, oncology drug regulatory science, and disease-specific drug development under the mentorship of
FDA medical officers.

2018 Fellows

The OCE and the American Society of Clinical Oncology . e
(ASCO) partner to offer recurring one-day workshops for N

physicians in hematology/oncology fellowship training
programs.

Two workshops are offered bi-annually in the fall and winter
on the FDA White Oak Campus in Silver Spring, MD.
Beginning in 2019, a third workshop in Chicago to coincide
with the ASCO Annual Meeting has been added to address
growing demand. The workshops are open to fellows who
have completed at least one year of fellowship training with
preference given to those in their final year of training.

More than 300 fellows from 80 institutions in 31 states have
participated in Fellows Day workshops since OHOP began
the workshops in 2014.

OCE Director, Dr. Richard Pazdur, taking a selfie with ASCO
fellows and OHOP medical oncologists.
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OCE Summer Scholars Program

The Summer Scholars Program is designed to acclimate students to the entire spectrum of oncology
drug development. High school students and recent graduates are provided with an introduction to career
opportunities in government, regulatory medicine, and cancer advocacy.

2018 OCE Summer Scholars

The six-week program offers students
exposure to the drug development pathway,
including: basic science research, clinical
trials and regulatory review and approval.

In 2018, 20 students were accepted into the
program. As part of the program, the students
had the opportunity to visit institutions such
as the National Institutes of Health, the
National Cancer Institute, ASCO, Howard
University Hospital Cancer Center, Kids V
Cancer Advocacy Group, LUNGevity, the
National Museum of Health and Medicine,
and MedImmune/Astra Zeneca.

OCE Summer Scholars on a lab visit at FDA’s White Oak Campus
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OCE Scientific Liaison Program

Rapid advances in cancer biology and therapeutics necessitate that FDA maintain an active presence in the
scientific community. The OCE scientific liaison program consists of over 20 FDA clinicians and scientists
responsible for maintaining a high level of expertise and engagement in multiple disease and research
disciplines.

Scientific Liaisons engage outside of FDA across focus areas including prostate cancer, breast cancer,
community oncology, health disparities and geriatric oncology as proactive contributors to their field.

The engagement serves to both keep OCE abreast of emerging outside opportunities and challenges across fields
and provides a platform to inform important drug development stakeholders of FDA regulations and current
thinking.

OCE Disease Focus Program

To foster cross-center discussion of the latest There are 10 cross-center
scientific and clinical issues in different cancer types, disease focus groups as of 2018:

OCE formed disease focus programs. Gynecology

Breast Cancer

Genitourinary Malignancies

Thoracic/Head and Neck Cancer
Gastrointestinal Cancer
Melanoma/Cutaneous Cancer

Central Nervous System Cancer

Sarcoma

Acute Leukemia/Myelodysplastic Syndrome
Chronic Leukemia and Lymphoma

These groups meet monthly to quarterly, and several
workshops, research projects, and symposia were
organized based on discussions within the disease-
specific focus groups.

Clinical Oncology for the Non-Oncologist

Successful review of cancer therapies requires a multi-disciplinary team of clinical and non-clinical scientists. The
OCE provides an educational series for FDA non-oncologists on the natural history and treatment of various cancers,
and how this knowledge informs clinical trial design and endpoints.

In 2018, OCE held 5 sessions where experts presented on:

. Acute Lymphocytic Leukemia (ALL), Acute Myeloid Leukemia (AML),
and emerging therapies

Hepatocellular carcinoma (HCC)

Cutaneous Melanoma

Brain Tumors for Beginners

Pancreatic Cancer
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Conversations on Cancer
Making Cancer Personal at the FDA

The OCE provides a forum to discuss specific cancer topics, including personal
stories from employees, a discussion of disease management by our oncology
experts, and recent advances in the field.

In 2018, OCE held 2 sessions:

. Impact of Cancer on Patients and Caregivers
. “War on Cancer”: Progress and Challenges

OCE Conversations on Cancer: Impact of Cancer on Patients and Caregiveers - March 28, 2018

FDA staff members alon
with Nadezda Radoja, Neil
Ogden and Howard Balick,

and Victoria Gudeman of

Montgomery Hospice spoke
about the impact of cancer
on patients and caregivers.

Victoria Gudeman
Montgomery Hospice

Dr. Richard Pazdur, Director

of the OCE speaks about the
progress and challenges in the
"War on Cancer” over the nearly
50 years since the National
Cancer Act of 1971.
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International Engagement

In early July 2018, OCE Director, Dr. Richard Pazdur, OCE Acting Associate Director for Cell and Gene
Therapy, Dr. Ke Liu, and Acting Assistant Commissioner for International programs, Dr. Leigh Verbois,
traveled to China to meet with regulatory counterparts, academics, nongovernmental organizations, and

industry to deepen cooperation between our two countries in treating cancer.

During our visits to Beijing, Zhengzhou, Suzhou, and Shanghai, we described FDA’s initiatives in expediting
the development of oncology products, conveyed the FDA’s experience in accelerating the process of bringing
innovative therapies to market while maintaining high standards of safety and efficacy. We learned more about
the landscape of cancer, clinical trials, oncology drug development, and recent reforms initiated by China to
accelerate drug development and create a more predictable approval process for patients to gain access to most
advanced cancer therapies in China. Enhancing collaborations with stakeholders in China may offer tremendous
potential to provide access to innovative products and improve patient outcomes not only in the United States.

At the Shanghai American Center,
Dr. Pazdur met with health reporters
to discuss the benefits of greater
collaboration and cooperation to
improve the care of cancer patients.

Oncology International Hexalateral Cluster Calls

OCE holds monthly Oncology International Cluster meetings. These monthly telecons between FDA and 5
other international regulatory agencies allow for exchange of information and collaboration on specific topics
related to applications under review.

« EMA = European Medicines Agency (European Union member states)
« FDA = Food & Drug Administration (U.S.)

e HC = Health Canada (Canada)

« PMDA = Pharmaceuticals & Medical Devices Agency (Japan)

« Swissmedic (Switzerland)

« TGA = Therapeutic Goods Administration (Australia)
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The OCE works with communications offices across the FDA to ensure appropriate external and internal
communications regarding the Center’s programs and activities. The OCE also works with external stakeholders
at professional societies and patient advocacy organizations to develop informative articles, interviews, and
other materials for health professionals and patient advocates. In addition, the OCE’s communications program
provides editorial support for medical reviewers in writing and submitting articles to scientific journals (see
Publications section).

OCE’'s communication outlets include:

OCE Oncology/Hematology Approval Announcements
web page and listserv: The OCE posted 63 approval
announcements in 2018. These short articles are also sent
via a free FDA listserv to over 90,000 email subscribers.

@FDAOnNcology on Twitter: The OCE Twitter account, begun in early
2017, had nearly 10,000 followers at the end of 2018.

Scientific Journals: In 2018, OCE and affiliated
oncology/hematology staff in other FDA centers
published approximately 84 articles in scientific journals.

APPROVED

O

DRUG INFORMATION SOUNDCAST .
N CLI N |CAL Q FDA Drug Information Soundcast in Clinical Oncology

ON CO LOGY (f) (D.1.S.C.0.) Produced 9 podcasts in 2018 on drug approvals.

(=

The Week in Oncology: A weekly internal email for
OCE staff and affiliates across the FDA.
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AWARDS

In 2018, the following awards were recieved by FDA staff

W™

members in the fields of Oncology and Hematology:

Richard Pazdur, MD
Director, OCE

Reagan-Udall Foundation 2018 Leadership Honoree:
For contributions and service to regulatory science and public
health.

Gideon Blumenthal, MD
Deputy Director, OCE

American Society of Clinical Oncology (ASCO) 2018

Public Service Award: For legislative, political action or
community activities that have an impact on public awareness
about cancer.

Gregory Reaman, MD, FASCO

Associate Director for Pediatric Oncology,
OCE

American Society of Clinical Oncology (ASCO) 2018

Pediatric Oncology Award:
For contributing outstanding scientific work of major importance
to the field of pediatric oncology.

Sean Khozin, MD, MPH

Associate Director for Oncology
Regulatory Science & Informatics
(INFORMED), OCE

2017 Charles A. Sanders Life Sciences Award:

For outstanding efforts for research innovation and collaboration.

Ann Farrell, MD

Director, Division of Hematology and
Oncology, OHOP/CDER

American Society of Hematology (ASH) 2018

Outstanding Service Award:

For effective leadership behind the scenes in areas relevant to the
mission of the Society, for her dedication to increasing the visibility
of issues affecting hematology within the FDA.
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AT THE ONcoLoGY CENTER OF EXCELLENCE,
2019 will be marked by exciting scientific and regulatory outreach and engagement.

Project: Renewal

Project Renewal is a public health initiative being piloted by the Oncology Center of Excellence that aims

to update the safety and efficacy information for oncology product labeling. Aligned with FDA’s mission to
promote and protect public health, Project Renewal will review labeling for longstanding, anti-cancer products
and will revise the label with current scientific evidence to inform healthcare providers. Project Renewal is

an opportunity to assist FDA reviewers in continuously updating labeling as a living document through a set
of repeatable processes rooted in clinical and regulatory science. This initiative will also create an enhanced
ongoing educational program that gives oncology fellows an opportunity to learn about FDA requirements and
regulatory science during the labeling review process.

Potential labeling changes supported by published literature and other
data sources may include:

. Revising the label to the contemporary Physicians Labeling Rule format

. Safety updates

. Dose and administration changes

. Additional indications in common use supported by substantial evidence

. Removal of indications which are no longer relevant to current oncology practice in the U.S.
. Any other changes deemed necessary to produce labeling that permits the safe and effective

use of the drug

Project: Facilitate

The OCE is leading a pilot project that aims to help patients with cancer gain easier access to unapproved
therapies through the FDA’s existing Expanded Access Program (also known as compassionate use). Project:
Facilitate proposes to establish a call center that would field telephone calls from physicians to assist them in
filling out a single-patient IND request form, and guide them through the process to request a single-patient
IND for an investigational therapy.

The call center would facilitate and streamline these requests and provide follow up to gather data on patient
requests, manufacturer decisions to provide product and patient outcomes.

Project: Facilitate is in early development and the OCE is planning a public meeting about the initiative and the
launch of a pilot version in 2019.
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Coordination of Safety Activities

A newly-created OCE Safety Team will provide for consistent review, management, and communication of
safety signals across development programs and throughout the pre- and postmarket life-cycle of a drug. Data
analysts will assist reviewers with regulatory and research initiatives using new analytic tools to maximize the
efficiency of review of safety data from the IND stage, through application review, and after approval.

PUBLICATIONS

The OCE collaborated with other FDA staff as well as academic experts, patient advocates, professional
societies, and industry stakeholders in writing 84 articles published in peer-reviewed medical journals in 2018.
The word cloud (below) from these publications demonstrates that patients are the primary focus of our efforts.

- ; ; benefit
Administration review trials age
- randomized g,
metastatic  eone sy treatment
pembrolizumab pooled test received
g days analysis during
combination PES arm placebo therapies
respectively drugs based

months more oncology pyrden  granted

response fist progression e
compared toxicity - versus cohort study F tbOdY

adverse Interval t'me median
efficacy a I e tumors new
data survwal
fter rate iy
a cell 0 , receiving ung safety
PD-L patien .
ECD regulatory rangs indications advanced trial

events

criteria
i cluded Chemotherapy clinical OSImertlnlb cancer

confidence FDA dlsggggD development serious

therapy NSCLC  demonstrated beyond profile U.S
real-world products ap rovalaccelerated

assessment

years results approved other

RECIST-defined

evidence

2018 OCE Annual Report




B ovcoucoxcemreor xceence A

PUBLICATIONS (continvea)

10.

11.

12.

13.

14.

15.

16.

Real-World Outcomes of Patients with Metastatic Non-Small Cell Lung Cancer Treated with Programmed Cell Death Protein 1
Inhibitors in the Year Following U.S. Regulatory Approval. Khozin S, Carson KR, Zhi J, Tucker M, Lee SE, Light DE, Curtis MD,
Bralic M, Kaganman |, Gossai A, Hofmeister P, Torres AZ, Miksad RA, Blumenthal GM, Pazdur R, Abernethy AP. Oncologist. 2018
Dec 27. pii: theoncologist.2018-0307. doi: 10.1634/theoncologist.2018-0307. [Epub ahead of print]

Seamless Designs: Current Practice and Considerations for Early-Phase Drug Development in Oncology. Hobbs BP, Barata PC,
Kanjanapan Y, Paller CJ, Perimutter J, Pond GR, Prowell TM, Rubin EH, Seymour LK, Wages NA, Yap TA, Feltquate D, Garrett-
Mayer E, Grossman W, Hong DS, lvy SP, Siu LL, Reeves SA, Rosner GL. J Natl Cancer Inst. 2018 Dec 17. doi: 10.1093/jnci/
djy196. [Epub ahead of print]

Blinding and Patient-Reported Outcome Completion Rates in US Food and Drug Administration Cancer Trial Submissions, 2007-
2017. Roydhouse JK, King-Kallimanis BL, Howie LJ, Singh H, Kluetz PG. J Natl Cancer Inst. 2018 Dec 17. doi: 10.1093/jnci/djy181.
[Epub ahead of print]

FDA Approval Summary: Pertuzumab for adjuvant treatment of HER2-positive early breast cancer. Howie LJ, Scher NS, Amiri-
Kordestani L, Zhang L, King-Kallimanis BL, Choudhry Y, Schroeder J, Goldberg KB, Kluetz PG, Ibrahim A, Sridhara R, Blumenthal
GM, Pazdur R, Beaver JA. Clin Cancer Res. 2018 Dec 14. pii: clincanres.3003.2018. doi: 10.1158/1078-0432.CCR-18-3003. [Epub
ahead of print]

FDA Approval Summary: Atezolizumab or Pembrolizumab for the Treatment of Patients with Advanced Urothelial Carcinoma
Ineligible for Cisplatin-Containing Chemotherapy. Suzman DL, Agrawal S, Ning YM, Maher VE, Fernandes LL, Karuri S,
Tang S, Sridhara R, Schroeder J, Goldberg KB, Ibrahim A, McKee AE, Pazdur R, Beaver JA. Oncologist. 2018 Dec 12. pii:
theoncologist.2018-0084. doi: 10.1634/theoncologist.2018-0084. [Epub ahead of print]

FDA Approval Summary: (Daunorubicin and Cytarabine) Liposome for Injection for the Treatment of Adults with High-Risk Acute

Myeloid Leukemia. Krauss AC, Gao X, Li L, Manning ML, Patel P, Fu W, Janoria KG, Gieser G, Bateman DA, Przepiorka D, Shen
YL, Shord SS, Sheth CM, Banerjee A, Liu J, Goldberg KB, Farrell AT, Blumenthal GM, Pazdur R. Clin Cancer Res. 2018 Dec 12.
pii: clincanres.2990.2018. doi: 10.1158/1078-0432.CCR-18-2990. [Epub ahead of print]

In-Depth Comparative Analysis of lllumina_ MiSeq Run Metrics: Development of a Wet-lab Quality Assessment Tool. Kastanis GJ,
Santana-Quintero LV, Sanchez-Leon M, Lomonaco S, Brown EW, Allard MW. Mol Ecol Resour. 2018 Dec 2. doi: 10.1111/1755-
0998.12973. [Epub ahead of print]

Wound healing complications with lenvatinib identified in a pharmacovigilance database. Cheng C, Nayernama A, Christopher
Jones S, Casey D, Waldron PE. J Oncol Pharm Pract. 2018 Nov 30:1078155218817109. doi: 10.1177/1078155218817109. [Epub
ahead of print]

Clinical Development of Novel Drug-Radiotherapy Combinations. Ahmad SS, Crittenden MR, Tran PT, Kluetz PG, Blumenthal GM,
Bulbeck H, Baird RD, Williams KJ, lllidge T, Hahn S, Lawrence TS, Spears PA, Walker AJ, Sharma RA. Clin Cancer Res. 2018 Nov
29. pii: clincanres.2466.2018. doi: 10.1158/1078-0432.CCR-18-2466. [Epub ahead of print]

Assessing function of electronic health records for real-world data generation. Guinn D, Wilhelm EE, Lieberman G, Khozin S. BMJ
Evid Based Med. 2018 Nov 26. pii: bmjebm-2018-111111. doi: 10.1136/bmjebm-2018-111111. [Epub ahead of print]

FDA Approval Summary: Axicabtagene Ciloleucel for Relapsed or Refractory Large B-Cell Lymphoma. Bouchkouj N, Kasamon
YL, de Claro RA, George B, Lin X, Lee S, Blumenthal GM, Bryan W, McKee AE, Pazdur R. Clin Cancer Res. 2018 Nov 9. pii:
clincanres.2743.2018. doi: 10.1158/1078-0432.CCR-18-2743. [Epub ahead of print]

Summary of the Second Annual BMT CTN Myeloma Intergroup Workshop on Minimal Residual Disease and Immune Profiling.
Holstein SA, Ye JC, Howard A, Bhutani M, Gormley N, Hahn T, Hillengass J, Krishnan A, Landgren CO, Munshi NC, Oliva S,
Owen RG, Pasquini MC, Puig N, Weinhold N, Weisel K, McCarthy PL. Biol Blood Marrow Transplant. 2018 Nov 5. pii: S1083-
8791(18)30694-3. doi: 10.1016/j.bbmt.2018.11.001. [Epub ahead of print]

Tumour-targeting bacteria engineered to fight cancer. Zhou S, Gravekamp C, Bermudes D, Liu K. Nat Rev Cancer. 2018
Dec;18(12):727-743. doi: 10.1038/s41568-018-0070-z.

Immunotherapy Combinations in Multiple Myeloma - Known Unknowns. Gormley NJ, Pazdur R. N Engl J Med. 2018 Nov
8;379(19):1791-1795. doi: 10.1056/NEJMp1803602.

FDA analyses of survival in older adults with metastatic non-small cell lung cancer in controlled trials of PD-1/PD-L1 blocking
antibodies. Marur S, Singh H, Mishra-Kalyani P, Larkins E, Keegan P, Sridhara R, Blumenthal GM, Pazdur R. Semin Oncol. 2018
Aug;45(4):220-225. doi: 10.1053/j.seminoncol.2018.08.007. Epub 2018 Oct 31.

Target-Adverse Event Profiles to Augment Pharmacovigilance: A Pilot Study With Six New Molecular Entities. Schotland P, Racz
R, Jackson D, Levin R, Strauss DG, Burkhart K. CPT Pharmacometrics Syst Pharmacol. 2018 Dec;7(12):809-817. doi: 10.1002/

2018 OCE Annual Report



https://www.ncbi.nlm.nih.gov/pubmed/30591549
https://www.ncbi.nlm.nih.gov/pubmed/30591549
https://www.ncbi.nlm.nih.gov/pubmed/30561713
https://www.ncbi.nlm.nih.gov/pubmed/30561711
https://www.ncbi.nlm.nih.gov/pubmed/30561711
https://www.ncbi.nlm.nih.gov/pubmed/30552112
https://www.ncbi.nlm.nih.gov/pubmed/30541754
https://www.ncbi.nlm.nih.gov/pubmed/30541754
https://www.ncbi.nlm.nih.gov/pubmed/30541745
https://www.ncbi.nlm.nih.gov/pubmed/30541745
https://www.ncbi.nlm.nih.gov/pubmed/30506954
https://www.ncbi.nlm.nih.gov/pubmed/30501381
https://www.ncbi.nlm.nih.gov/pubmed/30498095
https://www.ncbi.nlm.nih.gov/pubmed/30478146
https://www.ncbi.nlm.nih.gov/pubmed/30413526
https://www.ncbi.nlm.nih.gov/pubmed/30408566
https://www.ncbi.nlm.nih.gov/pubmed/30405213
https://www.ncbi.nlm.nih.gov/pubmed/30403935
https://www.ncbi.nlm.nih.gov/pubmed/30391014
https://www.ncbi.nlm.nih.gov/pubmed/30391014
https://www.ncbi.nlm.nih.gov/pubmed/30354029

™ oncowoevcewTeRor excewtence gl
PUBLICATIONS (continvea)

psp4.12356. Epub 2018 Oct 24.

17. Learning from Patients: Reflections on Use of Patient-Reported Outcomes in Lung Cancer Trials. Basu Roy U, King-Kallimanis BL,
Kluetz PG, Selig W, Ferris A. J Thorac Oncol. 2018 Dec;13(12):1815-1817. doi: 10.1016/j.jtho.2018.09.003. Epub 2018 Oct 15. No
abstract available.

18. Expanding the Evidence Base in Geriatric Oncology: Action Items From an FDA-ASCO Workshop. Levit LA, Singh H, Klepin HD,
Hurria A. J Natl Cancer Inst. 2018 Nov 1;110(11):1163-1170. doi: 10.1093/jnci/djy169.

19. EDA Approval Summary: Tisagenlecleucel for Treatment of Patients with Relapsed or Refractory B-cell Precursor Acute
Lymphoblastic Leukemia. O'Leary MC, Lu X, Huang Y, Lin X, Mahmood |, Przepiorka D, Gavin D, Lee S, Liu K, George B, Bryan
W, Theoret MR, Pazdur R. Clin Cancer Res. 2018 Oct 11. doi: 10.1158/1078-0432.CCR-18-2035. [Epub ahead of print]

20. Phase /1l Trial of Vandetanib and Bortezomib in Adults with Locally Advanced or Metastatic Medullary Thyroid Cancer. Del Rivero
J, Edgerly M, Ward J, Madan RA, Balasubramaniam S, Fojo T, Gramza AW. Oncologist. 2019 Jan;24(1):16-e14. doi: 10.1634/
theoncologist.2018-0452. Epub 2018 Oct 8.

21. Current Status and Future Perspectives on Neoadjuvant Therapy in Lung Cancer. Blumenthal GM, Bunn PA Jr, Chaft JE, McCoach
CE, Perez EA, Scagliotti GV, Carbone DP, Aerts HJWL, Aisner DL, Bergh J, Berry DA, Jarkowski A, Botwood N, Cross DAE, Diehn
M, Drezner NL, Doebele RC, Blakely CM, Eberhardt WEE, Felip E, Gianni L, Keller SP, Leavey PJ, Malik S, Pignatti F, Prowell
TM, Redman MW, Rizvi NA, Rosell R, Rusch V, de Ruysscher D, Schwartz LH, Sridhara R, Stahel RA, Swisher S, Taube JM,
Travis WD, Keegan P, Wiens JR, Wistuba Il, Wynes MW, Hirsch FR, Kris MG. J Thorac Oncol. 2018 Dec;13(12):1818-1831. doi:
10.1016/}.jtho.2018.09.017. Epub 2018 Sep 27.

22. Current and Future Management of Malignant Mesothelioma: A Consensus Report from the National Cancer Institute Thoracic
Malignancy Steering Committee, International Association for the Study of Lung Cancer, and Mesothelioma Applied Research
Foundation. Tsao AS, Lindwasser OW, Adjei AA, Adusumilli PS, Beyers ML, Blumenthal GM, Bueno R, Burt BM, Carbone M,
Dahlberg SE, de Perrot M, Fennell DA, Friedberg J, Gill RR, Gomez DR, Harpole DH Jr, Hassan R, Hesdorffer M, Hirsch FR,
Hmeljak J, Kindler HL, Korn EL, Liu G, Mansfield AS, Nowak AK, Pass Hl, Peikert T, Rimner A, Robinson BWS, Rosenzweig KE,
Rusch VW, Salgia R, Sepesi B, Simone CB 2nd, Sridhara R, Szlosarek P, Taioli E, Tsao MS, Yang H, Zauderer MG, Malik SM. J
Thorac Oncol. 2018 Nov;13(11):1655-1667. doi: 10.1016/j.jtho.2018.08.2036. Epub 2018 Sep 25.

23. EDA Approval: Blinatumomab for Patients with B-cell Precursor Acute Lymphoblastic Leukemia in Morphologic Remission with
Minimal Residual Disease. Jen EY, Xu Q, Schetter A, Przepiorka D, Shen YL, Roscoe D, Sridhara R, Deisseroth A, Philip R, Farrell
AT, Pazdur R. Clin Cancer Res. 2018 Sep 25. doi: 10.1158/1078-0432.CCR-18-2337. [Epub ahead of print]

24. No Decision Is Final: Career Planning and Career Transitions. Boulmay B, Prowell T, Blaya M, Pietanza MC. Am Soc Clin Oncol
Educ Book. 2018 May 23;(38):881-886. doi: 10.1200/EDBK_200983.

25. Progress Through Collaboration: An ASCO and U.S. Food and Drug Administration Workshop to Improve the Evidence Base for
Treating Older Adults With Cancer. Singh H, Hurria A, Klepin HD. Am Soc Clin Oncol Educ Book. 2018 May 23;(38):392-399. doi:
10.1200/EDBK_201133.

26. Complexity of Delivering Precision Medicine: Opportunities and Challenges. Davis AA, McKee AE, Kibbe WA, Villaflor VM. Am Soc
Clin Oncol Educ Book. 2018 May 23;(38):998-1007. doi: 10.1200/EDBK_200279.

27. Assessing the Risks of Breast Implants and FDA's Vision for the National Breast Implant Registry. Ashar BS. Ann Surg. 2019
Jan;269(1):37-38. doi: 10.1097/SLA.0000000000003052.

28. National Cancer Institute Breast Cancer Steering Committee Working Group Report on Meaningful and Appropriate End Points
for Clinical Trials in Metastatic Breast Cancer. Seidman AD, Bordeleau L, Fehrenbacher L, Barlow WE, Perlmutter J, Rubinstein
L, Wedam SB, Hershman DL, Hayes JF, Butler LP, Smith ML, Regan MM, Beaver JA, Amiri-Kordestani L, Rastogi P, Zujewski JA,
Korde LA. J Clin Oncol. 2018 Sep 13:JC01800242. doi: 10.1200/JC0.18.00242. [Epub ahead of print]

29. Moving forward toward standardizing analysis of quality of life data in randomized cancer clinical trials. Bottomley A, Pe M,
Sloan J, Basch E, Bonnetain F, Calvert M, Campbell A, Cleeland C, Cocks K, Collette L, Dueck AC, Devlin N, Flechtner HH,
Gotay C, Greimel E, Griebsch |, Groenvold M, Hamel JF, King M, Kluetz PG, Koller M, Malone DC, Martinelli F, Mitchell SA,
Moinpour CM, Musoro JZ, O'Connor D, Oliver K, Piault-Louis E, Piccart M, Pimentel FL, Quinten C, Reijneveld JC, Schirmann
C, Smith AW, Soltys KM, Sridhara R, Taphoorn MJB, Velikova G, Coens C. Clin Trials. 2018 Dec;15(6):624-630. doi:
10.1177/1740774518795637. Epub 2018 Aug 24.

30. FDA Approval Summary: Pembrolizumab for Recurrent Locally Advanced or Metastatic Gastric or Gastroesophageal Junction
Adenocarcinoma Expressing PD-L1. Fashoyin-Aje L, Donoghue M, Chen H, He K, Veeraraghavan J, Goldberg KB, Keegan P,
McKee AE, Pazdur R. Oncologist. 2019 Jan;24(1):103-109. doi: 10.1634/theoncologist.2018-0221. Epub 2018 Aug 17.

31. EDA Approval Summary: Vemurafenib for the Treatment of Patients with Erdheim-Chester Disease with the BRAFV600 Mutation.
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Oneal PA, Kwitkowski V, Luo L, Shen YL, Subramaniam S, Shord S, Goldberg KB, McKee AE, Kaminskas E, Farrell A, Pazdur R.
Oncologist. 2018 Aug 17. pii: theoncologist.2018-0295. doi: 10.1634/theoncologist.2018-0295. [Epub ahead of print]

FDA Approval Summary: Midostaurin for the Treatment of Advanced Systemic Mastocytosis. Kasamon YL, Ko CW,
Subramaniam S, Ma L, Yang Y, Nie L, Shord S, Przepiorka D, Farrell AT, McKee AE, Pazdur R. Oncologist. 2018 Aug 16. pii:
theoncologist.2018-0222. doi: 10.1634/theoncologist.2018-0222. [Epub ahead of print]

Overview of Oncology and Hematology Drug Approvals at US Food and Drug Administration Between 2008 and 2016. Zhou J,
Vallejo J, Kluetz P, Pazdur R, Kim T, Keegan P, Farrell A, Beaver JA, Sridhara R. J Natl Cancer Inst. 2018 Aug 4. doi: 10.1093/jnci/
djy130. [Epub ahead of print]

White paper on microbial anti-cancer therapy and prevention. Forbes NS, Coffin RS, Deng L, Evgin L, Fiering S, Giacalone M,
Gravekamp C, Gulley JL, Gunn H, Hoffman RM, Kaur B, Liu K, Lyerly HK, Marciscano AE, Moradian E, Ruppel S, Saltzman DA,
Tattersall PJ, Thorne S, Vile RG, Zhang HH, Zhou S, McFadden G. J Immunother Cancer. 2018 Aug 6;6(1):78. doi: 10.1186/
s40425-018-0381-3.

Upper gastrointestinal acute graft-versus-host disease adds minimal prognostic value in isolation or with other graft-versus-host
disease symptoms as currently diagnosed and treated. Nikiforow S, Wang T, Hemmer M, Spellman S, Akpek G, Antin JH, Choi
SW, Inamoto Y, Khoury HJ, MacMillan M, Marks DI, Meehan K, Nakasone H, Nishihori T, Olsson R, Paczesny S, Przepiorka D,
Reddy V, Reshef R, Schoemans H, Waller N, Weisdorf D, Wirk B, Horowitz M, Alousi A, Couriel D, Pidala J, Arora M, Cutler C;
GV12-02 Writing Committee on behalf of the CIBMTR® Graft-versus-Host Disease Working Committee. Haematologica. 2018
Oct;103(10):1708-1719. doi: 10.3324/haematol.2017.182550. Epub 2018 Aug 3.

FDA Supplemental Approval: Blinatumomab for Treatment of Relapsed and Refractory Precursor B-Cell Acute Lymphoblastic
Leukemia. Pulte ED, Vallejo J, Przepiorka D, Nie L, Farrell AT, Goldberg KB, McKee AE, Pazdur R. Oncologist. 2018
Nov;23(11):1366-1371. doi: 10.1634/theoncologist.2018-0179. Epub 2018 Jul 17.

Determination of Similarity Margin in Comparative Clinical Studies to Support the Development of Biosimilar Products of
Neupogen_ (Filgrastim, Granulocyte Colony-Stimulating Factor [G-CSF]). Nie L, Przepiorka D, Deisseroth A, Sridhara R, Gwise TE.
BioDrugs. 2018 Jul 13. doi: 10.1007/s40259-018-0288-z. [Epub ahead of print]

Clinical trial design for cutaneous neurofibromas. Cannon A, Jarnagin K, Korf B, Widemann BC, Casey D, Ko HS, Blakeley JO,
Verma SK, Pichard DC. Neurology. 2018 Jul 10;91(2 Supplement 1):S31-S37. doi: 10.1212/WNL.0000000000005790.

Ipilimumab plus nivolumab and DNA-repair defects in AR-V7-expressing metastatic prostate cancer. Boudadi K, Suzman

DL, Anagnostou V, Fu W, Luber B, Wang H, Niknafs N, White JR, Silberstein JL, Sullivan R, Dowling D, Harb R, Nirschl TR,
Veeneman BA, Tomlins SA, Wang Y, Jendrisak A, Graf RP, Dittamore R, Carducci MA, Eisenberger MA, Haffner MC, Meeker AK,
Eshleman JR, Luo J, Velculescu VE, Drake CG, Antonarakis ES. Oncotarget. 2018 Jun 19;9(47):28561-28571. doi: 10.18632/
oncotarget.25564. eCollection 2018 Jun 19.

A population pharmacokinetic/toxicity model for the reduction of platelets during a 48-h continuous intravenous infusion of the
histone deacetylase inhibitor belinostat. Peer CJ, Hall OM, Sissung TM, Piekarz R, Balasubramaniam S, Bates SE, Figg WD.
Cancer Chemother Pharmacol. 2018 Sep;82(3):565-570. doi: 10.1007/s00280-018-3631-7. Epub 2018 Jun 27.

Metastasis-free Survival - A New End Point in Prostate Cancer Trials. Beaver JA, Kluetz PG, Pazdur R. N Engl J Med. 2018 Jun
28;378(26):2458-2460. doi: 10.1056/NEJMp1805966.

Informing the Tolerability of Cancer Treatments Using Patient-Reported Outcome Measures: Summary of an FDA and Critical
Path Institute Workshop. Kluetz PG, Kanapuru B, Lemery S, Johnson LL, Fiero MH, Arscott K, Barbachano Y, Basch E, Campbell
M, Cappelleri JC, Cella D, Cleeland C, Coens C, Daniels S, Denlinger CS, Fairclough DL, Hillard JR, Minasian L, Mitchell SA,
O'Connor D, Patel S, Rubin EH, Ryden A, Soltys K, Sridhara R, Thanarajasingam G, Velikova G, Coons SJ. Value Health. 2018
Jun;21(6):742-747. doi: 10.1016/j.jval.2017.09.009. Epub 2017 Nov 7.

Beyond maximum grade: modernising the assessment and reporting of adverse events in haematological malignancies.
Thanarajasingam G, Minasian LM, Baron F, Cavalli F, De Claro RA, Dueck AC, El-Galaly TC, Everest N, Geissler J, Gisselbrecht
C, Gribben J, Horowitz M, Ivy SP, Jacobson CA, Keating A, Kluetz PG, Krauss A, Kwong YL, Little RF, Mahon FX, Matasar MJ,
Mateos MV, McCullough K, Miller RS, Mohty M, Moreau P, Morton LM, Nagai S, Rule S, Sloan J, Sonneveld P, Thompson CA,
Tzogani K, van Leeuwen FE, Velikova G, Villa D, Wingard JR, Wintrich S, Seymour JF, Habermann TM. Lancet Haematol. 2018
Nov;5(11):e563-€598. doi: 10.1016/S2352-3026(18)30051-6. Epub 2018 Jun 18.

Prevention of cisplatin-induced hearing loss in children: Informing the design of future clinical trials. Minasian LM, Frazier AL,
Sung L, O'Mara A, Kelaghan J, Chang KW, Krailo M, Pollock BH, Reaman G, Freyer DR. Cancer Med. 2018 May 30. doi: 10.1002/
cam4.1563. [Epub ahead of print]

Myocarditis Associated with Immune Checkpoint Inhibitors: An Expert Consensus on Data Gaps and a Call to Action. Neilan
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TG, Rothenberg ML, Amiri-Kordestani L, Sullivan RJ, Steingart RM, Gregory W, Hariharan S, Hammad TA, Lindenfeld J,
Murphy MJ, Moslehi JJ; Checkpoint Inhibitor Safety Working Group. Oncologist. 2018 Aug;23(8):874-878. doi: 10.1634/
theoncologist.2018-0157. Epub 2018 May 25.

46. Treatment of Nonmetastatic Unilateral Retinoblastoma in Children. Pérez V, Sampor C, Rey G, Parareda-Salles A, Kopp K,
Dabezies AP, Dufort G, Zelter M, Lopez JP, Urbieta M, Alcalde-Ruiz E, Catala-Mora J, Sufiol M, Ossandon D, Fandifio AC,
Croxatto JO, de Davila MTG, Reaman G, Ravindranath Y, Chantada GL. JAMA Ophthalmol. 2018 Jul 1;136(7):747-752. doi:
10.1001/jamaophthalmol.2018.1501.

47. Making Lung Cancer Clinical Trials More Inclusive: Recommendations for Expanding Eligibility Criteria. Bonomi P, Blumenthal G,
Ferris AS, Stewart DJ, Selig WKD, Krug LM, Allen J, Ison G, Langer CJ, Melemed A, Odogwu L, Basu Roy U, Sandler A. J Thorac
Oncol. 2018 Jun;13(6):748-751. doi: 10.1016/}.jtho.2018.02.013.

48. |brutinib-associated ventricular arrhythmia in the FDA Adverse Event Reporting System. Cheng C, Woronow D, Nayernama A,
Wroblewski T, Jones SC. Leuk Lymphoma. 2018 Dec;59(12):3016-3017. doi: 10.1080/10428194.2018.1457149. Epub 2018 May
24.

49. Accelerating Pediatric Cancer Drug Development: Challenges and Opportunities for Pediatric Master Protocols. Khan T, Stewart
M, Blackman S, Rousseau R, Donoghue M, Cohen K, Seibel N, Fleury M, Benettaib B, Malik R, Vassal G, Reaman G. Ther Innov
Regul Sci. 2018 Jan 1:2168479018774533. doi: 10.1177/2168479018774533. [Epub ahead of print]

50. FDA's Approval of the First Biosimilar to Bevacizumab. Casak SJ, Lemery SJ, Chung J, Fuchs C, Schrieber SJ, Chow ECY, Yuan
W, Rodriguez L, Gwise T, Rowzee A, Lim S, Keegan P, McKee AE, Pazdur R. Clin Cancer Res. 2018 Sep 15;24(18):4365-4370.
doi: 10.1158/1078-0432.CCR-18-0566. Epub 2018 May 9.

51. Real-World Evidence In Support Of Precision Medicine: Clinico-Genomic Cancer Data As A Case Study. Agarwala V, Khozin
S, Singal G, O'Connell C, Kuk D, Li G, Gossai A, Miller V, Abernethy AP. Health Aff (Millwood). 2018 May;37(5):765-772. doi:
10.1377/hlthaff.2017.1579.

52. Incorporating the patient experience into regulatory decision making in the USA, Europe, and Canada. Kluetz PG, O'Connor DJ,
Soltys K. Lancet Oncol. 2018 May;19(5):e267-e274. doi: 10.1016/S1470-2045(18)30097-4.

53. Anti-PD-1 antibody treatment for melanoma - Authors' reply. Beaver JA, Keegan P, Lemery S, Pazdur R, Theoret MR. Lancet
Oncol. 2018 May;19(5):€220. doi: 10.1016/S1470-2045(18)30251-1.

54. FDA Approval Summary: Niraparib for the Maintenance Treatment of Patients with Recurrent Ovarian Cancer in Response
to Platinum-Based Chemotherapy. Ison G, Howie LJ, Amiri-Kordestani L, Zhang L, Tang S, Sridhara R, Pierre V, Charlab R,
Ramamoorthy A, Song P, Li F, Yu J, Manheng W, Palmby TR, Ghosh S, Horne HN, Lee EY, Philip R, Dave K, Chen XH, Kelly SL,
Janoria KG, Banerjee A, Eradiri O, Dinin J, Goldberg KB, Pierce WF, Ibrahim A, Kluetz PG, Blumenthal GM, Beaver JA, Pazdur R.
Clin Cancer Res. 2018 Sep 1;24(17):4066-4071. doi: 10.1158/1078-0432.CCR-18-0042. Epub 2018 Apr 12.

55. EDA Approval Summary: Mylotarg for Treatment of Patients with Relapsed or Refractory CD33-Positive Acute Myeloid Leukemia.
Norsworthy KJ, Ko CW, Lee JE, Liu J, John CS, Przepiorka D, Farrell AT, Pazdur R. Oncologist. 2018 Sep;23(9):1103-1108. doi:
10.1634/theoncologist.2017-0604. Epub 2018 Apr 12.

56. Breakthrough-Therapy Designation - An FDA Perspective. Corrigan-Curay J, McKee AE, Stein P. N Engl J Med. 2018 Apr
12;378(15):1457-1458. doi: 10.1056/NEJMc1801222.

57. INFORMED: an incubator at the US FDA for driving innovations in data science and agile technology. Khozin S, Pazdur R, Shah A.
Nat Rev Drug Discov. 2018 Aug;17(8):529-530. doi: 10.1038/nrd.2018.34. Epub 2018 Apr 6.

58. FDA Approval Summary: Tocilizumab for Treatment of Chimeric Antigen Receptor T Cell-Induced Severe or Life-Threatening
Cytokine Release Syndrome. Le RQ, Li L, Yuan W, Shord SS, Nie L, Habtemariam BA, Przepiorka D, Farrell AT, Pazdur R.
Oncologist. 2018 Aug;23(8):943-947. doi: 10.1634/theoncologist.2018-0028. Epub 2018 Apr 5.

59. Hepatotoxicity of immune checkpoint inhibitors: An evolving picture of risk associated with a vital class of immunotherapy agents.
Suzman DL, Pelosof L, Rosenberg A, Avigan MI. Liver Int. 2018 Jun;38(6):976-987. doi: 10.1111/liv.13746. Epub 2018 Apr 24.

60. U.S. Food and Drug Administration Approval: Neratinib for the Extended Adjuvant Treatment of Early-Stage HER2-Positive Breast
Cancer. Singh H, Walker AJ, Amiri-Kordestani L, Cheng J, Tang S, Balcazar P, Barnett-Ringgold K, Palmby TR, Cao X, Zheng N,
Liu Q, Yu J, Pierce WF, Daniels SR, Sridhara R, Ibrahim A, Kluetz PG, Blumenthal GM, Beaver JA, Pazdur R. Clin Cancer Res.
2018 Aug 1;24(15):3486-3491. doi: 10.1158/1078-0432.CCR-17-3628. Epub 2018 Mar 9.

61. US Food and Drug Administration Pooled Analysis to Assess the Impact of Bone-Only Metastatic Breast Cancer on Clinical
Trial Outcomes and Radiographic Assessments. Wedam SB, Beaver JA, Amiri-Kordestani L, Bloomquist E, Tang S, Goldberg
KB, Sridhara R, Ibrahim A, Kim G, Kluetz P, McKee A, Pazdur R. J Clin Oncol. 2018 Apr 20;36(12):1225-1231. doi: 10.1200/
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JCO.2017.74.6917. Epub 2018 Mar 9.

62. A 25-Year Experience of US Food and Drug Administration Accelerated Approval of Malignant Hematology and Oncology Drugs
and Biologics: A Review. Beaver JA, Howie LJ, Pelosof L, Kim T, Liu J, Goldberg KB, Sridhara R, Blumenthal GM, Farrell AT,
Keegan P, Pazdur R, Kluetz PG. JAMA Oncol. 2018 Jun 1;4(6):849-856. doi: 10.1001/jamaoncol.2017.5618.

63. Leveraging the Success of HIV Drug Development Paradigms for Cancer. Blumenthal GM, Birnkrant D, Pazdur R. Clin Cancer Res.
2018 Jun 1;24(11):2491-2492. doi: 10.1158/1078-0432.CCR-18-0544. Epub 2018 Feb 28.

64. FDA Approval: Gemtuzumab Ozogamicin for the Treatment of Adults with Newly Diagnosed CD33-Positive Acute Myeloid
Leukemia. Jen EY, Ko CW, Lee JE, Del Valle PL, Aydanian A, Jewell C, Norsworthy KJ, Przepiorka D, Nie L, Liu J, Sheth CM,
Shapiro M, Farrell AT, Pazdur R. Clin Cancer Res. 2018 Jul 15;24(14):3242-3246. doi: 10.1158/1078-0432.CCR-17-3179. Epub
2018 Feb 23.

65. Considerations for Developing Targeted Therapies in Low-Frequency Molecular Subsets of a Disease. Schuck RN, Woodcock J,
Zineh [, Stein P, Jarow J, Temple R, Permutt T, LaVange L, Beaver JA, Charlab R, Blumenthal GM, Dorff SE, Leptak C, Lemery S,
Rogers H, Chowdhury B, Litwack ED, Pacanowski M. Clin Pharmacol Ther. 2018 Aug;104(2):282-289. doi: 10.1002/cpt.1041. Epub
2018 Feb 23.

66. FDA Approval Summary: Lenalidomide as Maintenance Therapy After Autologous Stem Cell Transplant in Newly Diagnosed
Multiple Myeloma. Pulte ED, Dmytrijuk A, Nie L, Goldberg KB, McKee AE, Farrell AT, Pazdur R. Oncologist. 2018 Jun;23(6):734-
739. doi: 10.1634/theoncologist.2017-0440. Epub 2018 Feb 7.

67. EDA Approval Summary: Dabrafenib and Trametinib for the Treatment of Metastatic Non-Small Cell Lung Cancers Harboring BRAF
V600E Mutations. Odogwu L, Mathieu L, Blumenthal G, Larkins E, Goldberg KB, Griffin N, Bijwaard K, Lee EY, Philip R, Jiang X,
Rodriguez L, McKee AE, Keegan P, Pazdur R. Oncologist. 2018 Jun;23(6):740-745. doi: 10.1634/theoncologist.2017-0642. Epub
2018 Feb 7.

68. FDA Approval: Ribociclib for the Treatment of Postmenopausal Women with Hormone Receptor-Positive, HER2-Negative
Advanced or Metastatic Breast Cancer. Shah A, Bloomquist E, Tang S, Fu W, Bi Y, Liu Q, Yu J, Zhao P, Palmby TR, Goldberg KB,
Chang CJG, Patel P, Alebachew E, Tilley A, Pierce WF, Ibrahim A, Blumenthal GM, Sridhara R, Beaver JA, Pazdur R. Clin Cancer
Res. 2018 Jul 1;24(13):2999-3004. doi: 10.1158/1078-0432.CCR-17-2369. Epub 2018 Feb 7.

69. Guidelines for Inclusion of Patient-Reported Outcomes in Clinical Trial Protocols: The SPIRIT-PRO Extension. Calvert M, Kyte
D, Mercieca-Bebber R, Slade A, Chan AW, King MT; the SPIRIT-PRO Group, Hunn A, Bottomley A, Regnault A, Chan AW, Ells
C, O'Connor D, Revicki D, Patrick D, Altman D, Basch E, Velikova G, Price G, Draper H, Blazeby J, Scott J, Coast J, Norquist J,
Brown J, Haywood K, Johnson LL, Campbell L, Frank L, von Hildebrand M, Brundage M, Palmer M, Kluetz P, Stephens R, Golub
RM, Mitchell S, Groves T. JAMA. 2018 Feb 6;319(5):483-494. doi: 10.1001/jama.2017.21903.

70. Quantitative Relationship Between AUEC of Absolute Neutrophil Count and Duration of Severe Neutropenia for G-CSF in Breast
Cancer Patients. Li L, Ma L, Schrieber SJ, Rahman NA, Deisseroth A, Farrell AT, Wang Y, Sinha V, Marathe A. Clin Pharmacol
Ther. 2018 Oct;104(4):742-748. doi: 10.1002/cpt.991. Epub 2018 Feb 2.

71. Benefit-Risk Summary of Regorafenib for the Treatment of Patients with Advanced Hepatocellular Carcinoma That Has Progressed
on Sorafenib. Pelosof L, Lemery S, Casak S, Jiang X, Rodriguez L, Pierre V, Bi Y, Liu J, Zirkelbach JF, Patel A, Goldberg KB,
McKee AE, Keegan P, Pazdur R. Oncologist. 2018 Apr;23(4):496-500. doi: 10.1634/theoncologist.2017-0422. Epub 2018 Jan 31.

72. Approvals in 2017: gene therapies and site-agnostic indications. Blumenthal GM, Pazdur R. Nat Rev Clin Oncol. 2018
Mar;15(3):127-128. doi: 10.1038/nrclinonc.2018.11. Epub 2018 Jan 31.

73. Survival of ethnic and racial minority patients with multiple myeloma treated with newer medications. Pulte ED, Nie L, Gormley N,
Goldberg KB, McKee A, Farrell A, Pazdur R. Blood Adv. 2018 Jan 23;2(2):116-119. doi: 10.1182/bloodadvances.2017010512.

74. The US Food and Drug Administration's Approach for Safe Innovation of Medical Devices in Dermatology. Chang CJ, Ashar BS,
Marquart LN. JAMA Dermatol. 2018 Mar 1;154(3):261-263. doi: 10.1001/jamadermatol.2017.5758.

75. Patients with melanoma treated with an anti-PD-1 antibody beyond RECIST progression: a US Food and Drug Administration
pooled analysis. Beaver JA, Hazarika M, Mulkey F, Mushti S, Chen H, He K, Sridhara R, Goldberg KB, Chuk MK, Chi DC, Chang
J, Barone A, Balasubramaniam S, Blumenthal GM, Keegan P, Pazdur R, Theoret MR. Lancet Oncol. 2018 Feb;19(2):229-239. doi:
10.1016/S1470-2045(17)30846-X. Epub 2018 Jan 18.

76. A multistate investigation of health care-associated Burkholderia cepacia complex infections related to liquid docusate sodium
contamination, January-October 2016. Glowicz J, Crist M, Gould C, Moulton-Meissner H, Noble-Wang J, de Man TJB, Perry KA,
Miller Z, Yang WC, Langille S, Ross J, Garcia B, Kim J, Epson E, Black S, Pacilli M, LiPuma JJ, Fagan R; B. cepacia Investigation
Workgroup. Am J Infect Control. 2018 Jun;46(6):649-655. doi: 10.1016/j.ajic.2017.11.018. Epub 2018 Jan 9.

77. Characteristics of Real-World Metastatic Non-Small Cell Lung Cancer Patients Treated with Nivolumab and Pembrolizumab
During the Year Following Approval. Khozin S, Abernethy AP, Nussbaum NC, Zhi J, Curtis MD, Tucker M, Lee SE, Light
DE, Gossai A, Sorg RA, Torres AZ, Patel P, Blumenthal GM, Pazdur R. Oncologist. 2018 Mar;23(3):328-336. doi: 10.1634/
theoncologist.2017-0353. Epub 2018 Jan 9.
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78. The FDA NIH Biomarkers, EndpointS, and other Tools (BEST) resource in neuro-oncology. Cagney DN, Sul J, Huang RY, Ligon
KL, Wen PY, Alexander BM. Neuro Oncol. 2018 Aug 2;20(9):1162-1172. doi: 10.1093/neuonc/nox242.

79. EDA Benefit-Risk Assessment of Osimertinib for the Treatment of Metastatic Non-Small Cell Lung Cancer Harboring Epidermal
Growth Factor Receptor T790M Mutation. Odogwu L, Mathieu L, Goldberg KB, Blumenthal GM, Larkins E, Fiero MH, Rodriguez
L, Bijwaard K, Lee EY, Philip R, Fan I, Donoghue M, Keegan P, McKee A, Pazdur R. Oncologist. 2018 Mar;23(3):353-359. doi:
10.1634/theoncologist.2017-0425. Epub 2017 Dec 14.

80. Use of PRO Measures to Inform Tolerability in Oncology Trials: Implications for Clinical Review, IND Safety Reporting, and Clinical
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