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Agenda

8:00 a.m. Welcome – SUSAN MCCUNE (Director, Office of Pediatric Therapeutics, FDA)

Applying Innovative Approaches to Developing Neonatal Therapeutics 

GERALD DAL PAN (Director, Office of Surveillance and Epidemiology, CDER/FDA)

8:30 a.m. Real World Evidence to Inform Regulatory Decision-Making on Neonatal Medicinal Products
NEENA MODI (IMPERIAL COLLEGE, LONDON) AND PRAKESH SHAH (U-TORONTO), co-chairs

10:15 a.m. Coffee Break 

10:45 a.m. Standardizing Safety Approaches for Neonatal Clinical Trials 

JON DAVIS (TUFTS U AND INC CO-DIRECTOR) AND GERRI BAER (OC/FDA), co-chairs

12:30 p.m. Lunch 

1:30 p.m. Regulatory implications of nutritional influences on outcomes of preterm birth

MARK TURNER (U. LIVERPOOL AND INC CO-DIRECTOR) AND MARY HISE BROWN (BAXTER), co-chairs

3:00 p.m. Coffee Break

3:30 p.m. INC Workgroup Updates

RONALD PORTMAN (Novartis, INC Co-Director), chair



Stakeholders Spanning the Globe
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Neonatal Nurses 
• NANN • COINN

Companies
• Baxter
• Bayer
• Chiesi
• Johnson & Johnson
• Lilly
• Novartis
• Pfizer
• Sanofi
• Shire
• Therabron

Families/Advocacy
• Bliss
• Graham’s Foundation
• March of Dimes

• NEC Society
• Preemie Parent Alliance
• EFCNI (Consultants)

92 Academic Institutions



INC Successes and Milestones
Establishing a global neonatal community of the willing
McCune, S.K., Mulugeta, Y.A. “Regulatory science needs for neonates: a call for neonatal community
collaboration and innovation.” Front Pediatr. 2: 135-137 (2014).

Aligning on pharmacologic considerations for neonatal trials
Ward, R., et al. “Safety, Dosing, and Pharmaceutical Quality for Studies that Evaluate Medicinal Products
(including Biological Products) in Neonates“ Pediatric Research 81:692 (2017)

Designing a master protocol for use in clinical trials of anti-seizure therapies
Soul, J., et al. “Recommendations for the Design of Therapeutic Trials for Neonatal Seizures“ Submitted,
Pediatric Research

Promoting data sharing to generate new drug development tools
Turner, MA., et al. “Regulatory Science in Neonates: a framework that supports Evidence-based Drug
Therapy.” JAMA Pediatrics, 171(8):1-2 (2017).

Innovating the design of neonatal clinical trials
Davis, J.M. et al. “Enrollment of Neonates in More Than One Clinical Trial” Clinical Therapeutics, 39(10): 1959-
1969 (2017).
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FDA/PMDA 
qualified non-
clinical kidney 
safety 
biomarkers

FDA letters of 
support:
- Kidney 

biomarkers
- Skeletal 

muscle injury 
biomarkers

- Drug-induced 
liver injury

Co-Sponsored
with FDA

Co-Sponsored
with FDA

Co-Sponsored
with Health

Canada

Co-Sponsored
with EMA

October 28-29, 2014 March 7-8, 2016 September 26, 2017

May 18, 2015 September 12-13, 2016 March 27-29, 2017

First Annual Neonatal 

Scientific Workshop –

Roadmap for Applying

Regulatory Science to

Neonates

Applying Regulatory

Science to Neonates: 

Third Annual Scientific

Workshop

Applying Regulatory Science

to Neonates:

Launch of the International 

Neonatal Consortium

Second Annual

International Neonatal 

Consortium (INC) 

Workshop

Applying Regulatory Science

to Neonates: Second Annual

Scientific Workshop at 

European Medicines Agency 

(EMA)

ROP and HA Workgroups at 

Ontario, Canada

Co-Sponsored
with EMA

Co-Sponsored
with FDA
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Off-Label Use of Drugs – RWD and Safety

“Facebook, Instagram, message boards and blogs are 
replete with warnings from people who described 
serious side effects after they started taking Seroquel 
or it’s generic equivalent.”

“Off-label uses of medication carries an inherently higher 
risk of adverse reaction.  A 2016 study by researchers at 
Canada’s McGill University, Brigham and Women’s 
Hospital in Boston and the Massachusetts College of 
Pharmacy and Health Sciences found a 50 percent higher 
incidence than for FDA-approved uses.”

Washington Post, Tuesday April 3, 2018
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Off-Label Use of Drugs – RWD and Safety
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Neonatology in the News
SCIENCE, April 2018, Vol 360: 18-20

“What can we do to use these antibiotics more intelligently?”



Real World Evidence to Inform Regulatory 
Decision-Making on Neonatal Medicinal 

Products

Tuesday April 12th, 2018
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Participants

Neena Modi (Imperial College, London) and Prakesh Shah (U-Toronto), 
co-chairs

• Dominique Haumont (St-Pierre University Hospital, Brussels)
• Michael Padula (Data Workgroup Co-Chair; Children’s Hospital of 

Pennsylvania)
• Rebecca Kush (Founder, CDISC and Catalysis Research) 
• Nicole Thiele (EFCNI)
• Kristjan Kahler (Novartis)
• Lily Mulugeta (CDER/FDA) 
• Jacqueline Corrigan-Curay (CDER/FDA)



Real World Evidence to Inform Regulatory Decision-Making on 
Neonatal Medicinal Products

Neena Modi
Professor of Neonatal Medicine, Imperial College London

Prakeshkumar Shah
Canadian Institutes of Health Research Chair in Reproductive and Child Health  



The goals of Real World Evidence in Neonatology? 

Quite simple!

• To reduce uncertainties in clinical care 

• To develop new treatments

• To do so efficiently and cost-effectively

• To reduce the 2.6 million newborn 
deaths that occur each year

• To improve the life-long health of the 
one in ten babies that requires medical 
intervention



Why is evidence needed in Neonatology? 

• One in ten newborn babies requires 
medical care

• Neonatal care leaves a life-long legacy

• Too much newborn medical care is 
insufficiently evidenced 

• Too many newborn medicines are 
unlicensed or used 'off-label'

• Poorly evidenced care is a patient 
safety issue 



Why use Real World Evidence in Neonatology? 

• The days when research involving 
newborn babies was placed in the “too 
difficult” box are long over

• But traditional research approaches are 
expensive, slow, and often wasteful

• Real World Data is an underutilised 
resource

• It’s time to move clinical research into 
the 21st century



The purpose and uses of Real World Evidence in neonatology

• To turn Real World Data into evidence that can improve newborn outcomes

• To maximize the utility of Real World Data by linking multiple sources to 
improve efficiency

• To provide insights that can help biopharmaceutical companies develop and 
improve therapies more quickly

• To provide high quality, verifiable evidence to help implement the use of 
products, understand clinical management, and develop research agendas

• To identify adverse events with speed and efficiency 



Sampling of EU Experience 
in Neonatal RWD/RWE

Dominique Haumont

2018 INC Annual Workshop, april 12



eNewborn database (2014-2016)     BW <1500 g or GA <32     39531 Patients
n %

Gestational
Age (weeks)

22-24 2531 6,4

25-27 8124 20,6

28-31 23416 59,2

32+ 5460 13,8

Birth Weight
(grams)

<500 410 1,0

500-999 11413 28,9

1000-1499 20086 50,8

>=1500 7620 19,3

Networks

Belgium 3835 9,7

Czech RepubliC 2979 7,5

Portugal 2965 7,5

Switzerland 2677 6,8

United Kingdom 25134 63,6

Germany, France 1945 4,9
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eNewborn Webbased Platform Functionalities

eNewborn RWD/RWE



eNewborn RWD/RWE

Real Word Data

BrainUsE
U

Follow 
up

NeoKiss

eNewborn dataset
for Quality

Improvement

New 
Network

sUnits

Online 
(Cz, Fr, 
Nicus)

Import  
(Be, Pt)

Import  
mapping

(CH)

Import 
mapping

NNRD 
(UK)

• Online interactive 
benchmarking and 
reporting at different
network levels

• In depth statistical
analysis and 
publications.

Real Word Evidence

Electronic Health Record (EHR), National databases, On line data entry

eNewborn RWD/RWE



eNewborn Global Improvement and Research Collaborative

New 
Network

sUnits

Online 
(Cz, Fr, 
Nicus)

Import  
(Be, Pt)

Import  
(CH)

Import 
NNRD
(UK)

International Research Units

eNewborn dataset for Quality Improvement

eNewborn Global Research Collaborative (GRC)

eNewborn Real Word Data
Real World Evidence

• Online interactive 
benchmarking and reporting
at different network levels

• In depth statistical analysis
and publications

• Innovative study results
eNewborn RWD/RWE



eNewborn Real World Data

• eNewborn general dataset review, revision and semantic
interoperability
• New research items: data dictionary
• Easy implementation of new items
• Quality assurance: 
• Statistical functions for Nicu data coherence (outliers, distribution 

of morbidity)
• Security: GDPR compliance

eNewborn RWD/RWE



eNewborn GDPR Compliance

eNewborn Real Word Data

eNewborn
Encryption System
Sensitive Data
• PHI
• Hospital/country
• Others

Real World EvidenceeNewborn Medical
Data

Medical data
• Anonymous data
• Aggregate data

De-identification key

eNewborn RWD/RWE



Real World Data
eNewborn Platform Next Steps

The architecture of the platform allows to plan very quickly
new approaches

• International point prevalence surveys
• Pilot studies for medicines development
• Parent dedicated platform

• …

eNewborn RWD/RWE



Coordination:

Professor Dominique Haumont
Saint-Pierre University Hospital, Brussels (Emeritus)
Database expert at the College of Physicians, Federal 
Public Health Service, Belgium
Database Officer European Board of Neonatology /ESPR

Professor  Neena Modi 
Director, Neonatal Data Analysis Unit
Professor of Neonatal Medicine
Imperial College London

Scientific collaborators:

Professor Mark Turner
Senior Lecturer in Neonatal Medicine
Chair, European Network of Paediatric Research at the EMA
University of Liverpool 

Professor Kate Costeloe
Professor of Paediatrics
Queen Mary University of London
Co-chair, Neonatal Data Analysis Unit Steering Board

Professor Ola Saugstad
Director
Department of Pediatric Research
University of Oslo

Quality Improvement and Research Collaborative



Thank you



US Experiences and Opportunities
for Neonatal Real World Data

Mike Padula



US Path to Neonatal Real World Data

30

Electronic Health Records (EHRs)
• capture detailed (+/- consistent +/-accurate) clinical data

• medication orders, problem lists, labs, vital signs, etc…
• no longer limited to claims data

• adoption accelerated by 2009 Health Information Technology for Economic and Clinical Health 
(HITECH) Act (“Meaningful Use”)

• >98% nationally in 2016 (lower among Children’s Hospitals)
• variety of EHR vendors and implementations (unlike unified systems in many other countries)

• comparing data not always easy, despite guidance for Health Information Exchange (standards, 
terminologies)

Quality Improvement 
RegistriesData sources beyond trials



US Neonatal Registries and Initiatives 

Vermont Oxford Network (data since 1989)
-focus on comorbidities of prematurity
-allows for benchmarking 
-now over 1000 centers internationally
>2.2 million infants

Children’s Hospitals Neonatal Consortium (data since 2010)

State Registries

Perinatal Quality Collaborative 
of North Carolina

-for infants receiving surgical and subspecialty care 
-includes core data set plus disease-specific data collection

(congenital diaphragmatic hernia, severe BPD, gastroschisis, hypoxic-ischemic encephalopathy)
-variation in care (e.g., treatment of pulmonary hypertension) and outcomes 

-34 centers in US and Canada
>150,000 infants



Moving towards greater electronic data extraction
PEDSnet (data since 2009)

-8 children’s hospitals
>6 million patients
-not specific to neonates but includes 80K NICU and 10K CICU infants <2 mo
-electronically extracted records 
-mapped to Observational Medical Outcomes Partnership (OMOP) Common Data Model 
(CDM) leveraging reference terminologies

Clinical Informatics Interoperability Council
- joint initiative of  Health Level Seven (HL7) and Healthcare Services Platform 

Consortium (HSPC)
- develop a repository of shared clinical models (each domain developed by subject 

matter experts)
- translating different levels of pre-/post-coordination ISO-SEMANTIC MODELS

- Wound care 
- Obstetric care
- Neonatal care (?)



Creating Iso-semantic Models

Diagnosis: 
Infection of the 
bloodstream 
SCTID: 431193003

Organism:
Enterobacter sp.
SCTID: 58683007

Infection of vascular 
catheter:
True
SCTID: 429268001

NICU “A”

Diagnosis: 
Enterobacter Central-Line 
Associated Blood Stream 
Infection (CLABSI)

Diagnosis: Infection of 
bloodstream co-
occurrent and due to 
central venous catheter 
in situ SCTID: 736152001

Organism:
Genus Enterobacter
SCTID: 58683007

NICU “B” NICU “C”



HL7 CDA

CDISC

HL7 FHIR

Repository of
Shared Models
in an approved

Formalism

Model Review

SNOMED CT
LOINC

RxNorm

Core Reference Model

Standards Infusion

CEMs

Initial Loading of Repository

DCMs

CDA
Templates

openEHR
Archetypes

ISO EN 13606
Archetypes

FHIM
Models

FHIR
Resources

Logical Model Development Lifecycle

CDISC
SHARE

Model Dissemination

Translators

HL7 V2

NCPDP

X12



Standards for Collecting, Organizing and 
Analyzing RWD for Regulatory Submissions:

Rebecca Kush, PhD



Data: The World’s Most Valuable Resource

36

We should make sure we 
are using the information 
wisely, that it is accurate 

and we can find it….
We owe it to the patients
who agree to participate 
in research studies and 

share their data.



Value of RWD (and Data Standards)

Data quality and ‘value’

• Buffet (‘Big data’)
• Typically lower quality
• Signals (e.g. safety)
• Hypotheses
• Validate ideas
• Trends
• Disparate (non-standard) 

data formats
• ‘Precious’ data
• Sample size limited
• High quality necessary
• Regulated research
• Registries
• Statistical significance
• Standard data formats should

be incorporated from the start
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SUBJID SEX

0001 M

0002 F

0003 F

0004 M

0005 F

ID GENDER

A1 Male

A2 Male

A3 Female

A4 Female

A5 Male

Study #2 – dmg.xpt

USUBID SEX
00011 0

00012 1

00013 1

00014 0

00015 1

PTID GENDER
0001 1

0002 1

0003 2

0004 2

0005 1

Study #4 – axd222.xptStudy #3 – dmgph.xpt

FDA Example

Study #1 – demog.xpt
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Without Data Standards

Mapping into a Standard 
at the “Back-End”

Requires interpretation
Loss of data integrity

Loss of meaning 
Loss of information/data

Loss of provenance
Time-consuming

Resource-intensive
Sometimes better than 
nothing; sometimes not!



CCDAà
FHIR

PCORNet CDMSentinel, i2b2 Models ODHSI/OMOP



What Study Data Standards Will be Required?

December 
2016

FDA Data Standards Catalog
Study Data…SDTM, 

ADaM, SEND, Define.XML

www.fda.gov

For the full list of study data standards, see the Data Standards Catalog at 
www.fda.gov/ForIndustry/DataStandards/StudyDataStandards

Trial Summary Elements 
(from the Study Protocol)

will also be required.
(See FDA/NIH – TransCelerate
Common Protocol Template.)

Dr. Ron Fitzmartin, FDA

http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards


References

• Bipartisan Policy Center “Using Real-World Evidence to Accelerate Safe 
and Effective Cures” - Four Recommendations (June 2016):

• Improve regulatory clarity regarding use of real-world evidence.
• Improve methods and data quality for the generation and use of real-

world evidence.
• Improve policies for information  sharing to support clinical research.
• Explore new adaptive pathways to modernize drug development and 

support a new era of personalized medicine.

• CORBEL Consensus Document on Data Sharing:  “Sharing and Reuse 
of Individual Participant Data from Clinical Trials: Principles and 
Recommendations  (British Medical Journal Open, December 2017)

• Dr. Woodcock’s YouTube video on the value of standards.



Roles of Families in Generating 
Neonatal Real World Data

Nicole Thiele, EFCNI



Syurvey among Families of Preterm Babies

• Online survey among parent community (March 2018) 

• 328 participants

• 4 regions: - Africa, 
- Australia/ New Zealand, 
- Northern America, 
- Europe



Knowledge and Awareness among Family Community

Yes No
0,00%

10,00%

20,00%

30,00%

40,00%

50,00%

60,00%

70,00%

80,00%

90,00%

100,00%

Have you heard of Real World Data / 
Real World Evidence? Understanding:

• Participation in follow-up phases
of trials

• Participation in studies on follow-
up

• Qualitative studies

• Data is already generated
through visits to doctor offices or
hospitals



Families Are Highly Interested And Want to Learn

Yes I don't know Not parents in
general, but

their
representatives

No
0,00%

10,00%

20,00%

30,00%

40,00%

50,00%

60,00%

70,00%

80,00%

Parents are interested to know more; 
Let‘s use this opportunity and gain
their support!

- Involvement of parent
representatives as early as
possible

- Transparence

- Information sharing and 
communication through parent
networks

Should parents of preterm born children receive 
more information on Real World Data and Real 
World Evidence, its challenges and opportunities 
or how these are used?



Families Are Open to Support

Yes No
0,00%

20,00%

40,00%

60,00%

80,00%

100,00%

120,00%

Would you give your child’s    
Real World Data, knowing that 
this data can be anonymised?

Yes No
0,00%

10,00%
20,00%
30,00%
40,00%
50,00%
60,00%
70,00%
80,00%
90,00%

100,00%

Would you be willing/ able to 
provide your child’s data for a 
longer time (e.g. 3 years or more)?

Reasons for declining: 
• Participation in too many trials already; 
• More clarity and clear guidelines for use of data
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Families Wish to Be Well Informed

Yes No
0,00%

20,00%

40,00%

60,00%

80,00%

100,00%

120,00%

Would you like to know the 
purpose of your child’s data 
collection?

Yes No
0,00%

20,00%

40,00%

60,00%

80,00%

100,00%

120,00%

Would you like to have access to 
the results of Real World Studies 
your child’s data have been used 
in?

As with other studies/ trials: parents wish to receive information



Thank You



From RWD to RWE: Advantages of Different 
RWD sources and Attributes of High-quality 

Data

Kristijan Kahler



Sources of Real World Data
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Social 
Media 
Data

Mortality 
Data

Lab/Biomarker 
Data

Pharmacy Data 
(Observational)

Pharmacy 
Data

Hospital 
Data

Claims 
Data

Survey 
Data

Electronic 
Medical 

and Health 
Records

Disease 
Registries

Consumer 
Data

Wearables



Relative advantages and disadvantages of data sources

Advantages
• Complete capture of 

care (can track patients 
from outpatient to 
inpatient, specialists, 
etc.)

• Good information on 
drug utilization

• Good economic 
information

• Often 6-9 month lag

Disadvantages
• Created for processing 

claims for 
reimbursement

• Limited clinical 
information

• No Over the Counter 
(OTC) information

• 6-9 month lag

Claims 
Data Advantages

• Rich clinical information 
for primary care disease 
areas

• Data captured for 
patient care purposes, 
not reimbursement

• Can capture some OTC 
drug utilization

• Close to real-time data 
availability

Disadvantages
• Loss to follow-up
• Poor prescription 

medication information
• Clinical richness of 

physician notes often 
not available, and not 
structured

EMR 
Data Advantages

• Nationally 
representative

• Patient reported
• Available for many 

years back to ‘70s

Disadvantages
• Patient reported
• Small sample sizes
• Cross-sectional

National 
Health 

Surveys



Assessing Appropriateness of RWD

Define Goals & Objectives

•Descriptive
•Comparative 
Effectiveness

•Comparative Safety

Determine What Data Are 
Needed

•Clinical
• Diagnoses
• Lab
• Symptoms

•Economic
•Humanistic

Identify Best Sources of 
Data

•Patient / caregiver 
reported

•Physician reported
•Claims
•Electronic Medical and 
Health Records

•Other Secondary sources

Assess Representativeness 
and Granularity of the Data

•Availability of specific 
variables (outcomes, 
exposure, covariates)

•Adequate numbers
•Longitudinality
•Representativeness

Determine Best Way to 
Access or Collect Data

Primary collection (e-case 
report form)

Direct with data holders
Via Data Aggregators
Distributed data network

Assess Data Quality / 
Accuracy

•Coding
•Distribution of errors
•Missingness



Summary

• Many sources of Real World Data

• Each comes with unique advantages & disadvantages
• Often related to how the data was generated

• There are several steps involved in identifying what data is needed for 
addressing specific research questions, and how fit-for-purpose it may be



Thank You



Real World Data and Real World Evidence  –
An FDA Perspective

Jacqueline Corrigan-Curay, JD MD
Director, Office of  Medical Policy, CDER



Disclosure

FINANCIAL DISCLOSURE: No relevant financial 
relationship exists
The views expressed herein are those of the author and 
should not be construed as FDA’s views or policies



Real World Evidence: What are the Goals?
• Maximize the opportunities to incorporate data/evidence from settings that more reflective of 

clinical practice into regulatory decisions 
– Increase the diversity of populations
– Improve efficiencies

o Population identification/selection
o Reduce duplicative capture of data

− Fill current evidence gaps  

While at the same time  

• Maintain current evidentiary standards



21st Century Cures Expectations 

• FDA shall establish a program to evaluate the potential use of real 
world evidence (RWE) to support:

– Approval of new indication for a drug approved under section 505(c) 

– Satisfy post-approval study requirements 

• Program will be based on a framework that:
– Categorizes sources of RWE and gaps in data collection

– Identifies standards and methodologies for collection and analysis

– Describes the priority areas, remaining challenges and potential 
pilot opportunities that the program will address

• Framework will be developed in consultation with stakeholders

Real world evidence means data regarding the usage, or the potential benefits or 
risks, of a drug derived from sources other than traditional clinical trials





Definitions of RWD and RWE

• Real-World Data (RWD) are data relating to patient health 
status and/or the delivery of health care routinely collected 
from a variety of sources.  

• Real-World Evidence (RWE) is the clinical evidence regarding 
the usage and potential benefits or risks of a medical product 
derived from analysis of RWD. 

RWD include data derived from electronic health records (EHRs), claims and billing 
data, data from product and disease registries, patient-generated data including in 
home-use settings, and data gathered from other sources that can inform on health 
status, such as mobile devices.  

RWE can be generated by different study designs or analyses, including but not 
limited to, randomized trials, such as large simple trials, pragmatic trials, and 
observational studies (prospective and/or retrospective ).



FDA Experience with RWD/RWE

https://www.sentinelinitiative.org/

425 million person years of observation time 
43 million people currently accruing new data
5.9 billion pharmacy dispensings
7.2 billion unique medical encounters
42 million people with at least one laboratory test 
result

7 



Assessing RWD for Regulatory Use 
• Claims data 

• FDA has considerable experience through Sentinel
• Excellent for certain endpoints but difficult for measuring changes over 

time

• Electronic Health Records
• Potential to fill in the clinical granularity that is lacking in claims alone
• Primarily a tool for clinical care, not research
• Approximately 80% is unstructured data 
• Interoperability and linkages needed to maximize potential

• Mobile Technologies 
• How can these fill the gaps and better capture the patient experience?
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Wide spectrum of potential uses of RWD / 
RWE in clinical studies

Randomized Interventional
Non-randomized / 
non-
interventional

Intervention
al non-
rand’ized

Case – Control 

Prospective Cohort 
Study 

eCRF + selected 
outcomes identified 
using EHR/claims 
data

RWD to 
support site 
selection

RWD to assess 
enrollment 
criteria / trial 
feasibility  

Mobile technology 
used to capture 
supportive endpoints 
(e.g., to assess 
ambulation)

Registry trials/study

Traditional Randomized Trial 
Using RWD Elements

Observational 
Studies

Trials in Clinical Practice 
Settings

Pragmatic 
RCT using 
eCRF (+/-
eHR data)

Pragmatic 
RCT using 
claims and 
eHR data

Single arm 
study using 
external 
control

Retrospective 
Cohort Study 
(HC) 

Prospective data collection

Using  existing databases 

Pragmatic RCTs 

Increasing reliance on RWD

Traditional RCT  RWE / pragmatic RCTs Observational cohortCourtesy of Peter Stein, OND



Conclusions

• RWD should provide new opportunities to more efficiently 
generate evidence about the effectiveness of medical 
products

• Determining optimum data source and study design will 
need to be evaluated

• Will need to continue to focus on data security, linkages 
between data sets and over time while protecting patient 
privacy

• Moving beyond routinely collected health care data to 
capture the patient perspective 



Thank you



Application of Neonatal RWD 
and RWE

Lily (Yeruk) Mulugeta, PharmD
FDA

Disclaimer:  The views expressed in this presentation do 
not necessarily represent the policies of the Food and 

Drug Administration



Real world data (RWD):  Data relating to patient health status and/or the 
delivery of health care routinely collected from a variety of sources: 
• Electronic health records (EHRs)
• Claims and billing activities
• Product and disease registries
• Patient-related activities in out-patient or in-home use settings
• Health-monitoring devices

Terminology/Definitions:  Real world data/Real world evidence

Real world data (RWD)

Real world evidence:  Clinical evidence regarding the usage and 
potential benefits or risks of a medical product derived from analysis of 
RWD.

Real world evidence (RWE) 

https://www.fda.gov/ScienceResearch/SpecialTopics/RealWorldEvidence/default.ht
m



• Examples of previous applications to support regulatory decision of efficacy:
• RWD used as a comparator arm in a single-arm interventional trial in limited 

instances;  mostly in rare diseases and oncology
• Parallel assigned control arm is not feasible or ethical;  Serious illness with no 

satisfactory treatment;  Large effect size based on preliminary data
• Brineura (cerliponase alfa) for treatment of pediatric patients 3 years and older with 

CLN2 disease (Batten disease)
• Blincyto (blinatumomab) for adult and pediatric patients with relapsed or refractory 

B-cell precursor acute lymphoblastic leukemia (initial accelerated approval);  
Confirmatory clinical trial conducted post approval (randomization 2:1 to SOC)

• New regimen for approved drugs 
• Single agents (simeprevir, sofosbuvir) approved for use in combination either 

ribavirin (for sofosbuvir) or ribavirin + pegylated interferon (for simeprevir) for HCV
• HCV-target network accrued data on safety and effectiveness of an unapproved 

regimen (simeprevir + sofosbuvir) in nearly 1,000 patients with hepatitis C
• New combination approved based on evidence from a phase 2 trial supplemented 

with safety and effectiveness data from HCV-target;  Confirmatory trials conducted 
post approval of new regimen

RWD/RWE in Drug Development:  CDER Experience

No formal CDER guidance on RWD to generate evidence about product efficacy 
(CBER/CDRH guidance + numerous meetings over past year)



• Routine application of RWD for post-marketing safety surveillance;  
Claims data and Sentinel (leverages EHRs, claims data, and registries from 
diverse sources)

• CDER/CBER guidance on pharmacoepidemiologic safety studies using 
electronic health care data 
https://www.fda.gov/downloads/drugs/guidances/ucm243537.pdf

RWD/RWE in Drug Development:  CDER Experience

Evidence generation about a product safety 

• Electronic Source Data in Clinical Investigations
• Use of Electronic Health Records in Clinical Investigations.
• Use of Electronic Informed Consent — Questions and Answers
• Use of Electronic Records and Electronic Signatures in Clinical 

Investigations Under 21 CFR Part 11 (part 11 regulation)

Other relevant FDA guidances on use of RWD 

https://www.fda.gov/downloads/drugs/guidances/ucm243537.pdf
https://www.fda.gov/downloads/drugs/guidances/ucm328691.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM501068.pdf
https://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm563785.pdf


Potential Use of RWD/RWE in Neonatal Drug Development
Decisions spanning the product development and life cycle necessitate different levels of evidence

.

Discovery Late phase 
trials

Early 
phase 
trials

Post 
approval 
studies

Expanding labeling to other 
populations ;  new regimens;  

Supplementary safety data or long-
term safety data unknown at the 

time of new drug approval

Trial design:  
Population; inclusion/exclusion criteria; Duration of 
Treatment; effect size for powering trial;  historical 
control;  supplementary safety data; Extrapolation 
assumptions/Bayesian prior
Trial conduct:  
Potential trial candidates;  sites/investigators

Disease prevalence; Treatment 
patterns/standard of care; 
Patient heterogeneity; 
Biomarkers



• What decision (clinical or regulatory) will it support?
• Can the question be addressed with traditional trials? If not, why not?
• Can the question be reliably addressed with RWD?  
• Is the RWD easily obtainable?
• Are the sources of the RWD/RWE of sufficient quality? Does the study 

conduct meet regulatory requirements (e.g. study monitoring, data 
collection and management) 

• What are methodological considerations?
• A study protocol and analysis plan should be created prior to accessing, 

retrieving, and analyzing RWD
• Protocols and analysis plans for RWD should address the same elements 

that a traditional clinical trial protocol and statistical analysis plan would 
cover. 

Planning for Use of RWD/RWE:  Neonatal Drug Development

Decisions spanning the product development and life cycle necessitate different levels of 
evidence

Early discussion with the FDA is critical when considering the development of a study 
using RWD in a regulatory submission.



Limitations of RWD/RWE to support regulatory decisions

Some limitations:
• Data reliability (quality and reliability), access
• Bias (selection, recall, reporter, misclassification, 

etc.)
• Covariates influencing outcome of disease not well 

characterized 
• Analytical methods

Future Innovation
• Design and conduct to help 

reduce bias and balance 
underlying risk between 
treatment groups

• Measures to ensure data 
quality, access, integrity

• Analytical approaches to 
integrate data collected 
during clinical care with 
clinical trial data sources

• Statistical methodologies

Decisions spanning the product development and life cycle necessitate different levels of evidence
.



Other data

• RWE/RWD are always assessed 
within the context of other 
available data, never in 
isolation, and based on the 
reliability of the study result

• Knowledge of the disease 
pathophysiology and natural 
history

• Preclinical data
• Data from early/late phase 

studies

RWE/RWD

At the end:  It’s the totality of the cumulative evidence!





• Rare, progressive, fatal disease;  Enzyme replacement therapy;  
requires intraventricular administration;  Approval based on evidence 
from:

• A single-arm dose escalation clinical study in 22 symptomatic pediatric patients 
with CLN2 disease + long-term extension study

• Natural history cohort of 42 untreated patients with CLN2 disease (DEM-CHILD 
database/registry)

• Treated pts had fewer declines in walking ability compared to untreated patients

RWD/RWE to Support Product Efficacy:  Examples

Brineura (cerliponase alfa) for treatment of CLN2 disease (Batten disease); 

Blincyto (blinatumomab) for treatment of adults and children with relapsed or refractory 
B-cell precursor acute lymphoblastic leukemia

• Fast progressing, fatal disease;  Initial approval (accelerated approval) 
based on evidence from:

• Pivotal single-arm phase 2 trial + supportive trials 
• Control group with data on complete remission and overall survival from 694 

historical controls (patient records from European Union and U.S. clinical study 
and treatment sites) 

• Confirmatory clinical trial post approval

https://www.accessdata.fda.gov/drugsatfda_docs/nda/2017/761052Orig1s000ODMemo.pdf

https://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/125557Orig1s000MedRedt.pdf



INC Members – THANK YOU!
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Tänan

Merci

Danke

Köszi

Grazie

���
Dank u

Paldies

Takk

Dzięki

Obrigado

감사합니다

Gracias
Tack

Teşekkür ederim

Cheers Kia ora

https://www.omniglot.com/soundfiles/estonian/thanks1_estonian.mp3
https://www.omniglot.com/soundfiles/french/thanks_fr.mp3
https://www.omniglot.com/soundfiles/german/thanks1_de.mp3
https://www.omniglot.com/soundfiles/hungarian/thanks_hu.mp3
https://www.omniglot.com/soundfiles/italian/thanks_it.mp3
https://www.omniglot.com/soundfiles/japanese/thanks_jp.mp3
https://www.omniglot.com/soundfiles/dutch/thanks1_nl.mp3
https://www.omniglot.com/soundfiles/latvian/thanks1_lv.mp3
https://www.omniglot.com/soundfiles/norwegian/thanks_no.mp3
https://www.omniglot.com/soundfiles/polish/thanks1_pl.mp3
https://www.omniglot.com/soundfiles/portuguese/thanks1_pt.mp3
https://www.omniglot.com/soundfiles/korean/thanks1_kr.mp3
https://www.omniglot.com/soundfiles/spanish/thanks_es.mp3
https://www.omniglot.com/soundfiles/swedish/thanks1_se.mp3
https://www.omniglot.com/soundfiles/turkish/thanks_tr.mp3
https://www.omniglot.com/soundfiles/english/thanks6_en.mp3


Coffee Break 
30 minutes


