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ADVANCING SCIENCE THROUGH 
CROSS-DISCIPLINARY COLLABORATION

Who We Are
Critical Path Institute (C-Path) is a nonprofit, public-private partnership with the Food and Drug Administration (FDA)
created under the auspices of the FDA’s Critical Path Initiative program in 2005.
C-Path’s aim is to accelerate the pace and reduce the costs of medical product development through the creation of
new data standards, measurement standards, and methods standards that aid in the scientific evaluation of the efficacy
and safety of new therapies.

Mission
Critical Path Institute is 
a catalyst in the 
development of new 
approaches to advance 
medical innovation and 
regulatory science. We 
achieve this by leading 
teams that share data, 
knowledge, and 
expertise, resulting in 
sound, consensus-
based science 
(https://c-
path.org/about/).

https://c-path.org/about/
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CRITICAL PATH INSTITUTE
Fifteen global consortia collaborating with 1,450+ scientists 
and 84 organizations

FOCUS: Data standards; clinical trial simulation tools from actionable data, disease
progression models; biomarkers; clinical outcome assessment instruments
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C-PATH CLINICAL DATA
Clinical data: 107 studies

60,642 subjects

Note: nonclinical 119 studies.  6296 subjects.
ReSeqTB:  7835  Individual Isolates
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CPAD QUALIFIES DRUG DEVELOPMENT TOOLS      
FOR CLINICAL DRUG TRIALS TREATING DEMENTIA
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KEY ACHIEVEMENTS FOR CPAD 
(previously CAMD)
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On June 12, 2013 the FDA
determined the CTS tool was 
“Fit for Purpose.”

On September 19, 2013 the 
EMA determined the CTS tool 
was “Qualified for Use.”
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Value Proposition:
• A reproducible research framework with controlled terminology which 

accelerates our understanding of AD across trials trials using a uniform 
format. 

• Improves our ability to detect signals in new compounds; maximizes 
learnings from successes and failures.

Historical Perspective (CPAD/CDISC partnership): 
Version 1.0 (2011) –

• First user guide for AD CDISC standards (did not include biomarkers)    
focused on key demographic, genetic and clinical outcome assessments 
(COAs).

Version 2.0 (2016) –

• Added global consensus data standards for key CSF AD biomarkers, 
vMRI imaging and PET ligands.

Future:
Version 3.0 (~2019) –
• Focus on promising exploratory biomarkers and biometric assessments.

VALUE, HISTORY, & FUTURE
OF CDISC (Clinical Data Interchange Standards 
Consortium) STANDARDS FOR AD

FDA REQUIREMENT 
(as of December 2016)
All clinical data from 

registration trials must 
be in CDISC format
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OVERVIEW OF CPAD’S
AD PATIENT CHARACTERISTICS
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DEMONSTRATED UTILITY OF THE 
CLINICAL TRIAL SIMULATION TOOL

Crossover Parallel

91 weeks 78 weeks 

• Better power
• ~50% cost savings
• 13 weeks less time

Balancing power, sample size, and duration, given varying effect magnitudes



www.c-path.org/cpad

550 Total Applicants

338 Distinct Institutions

from

Industry
Abbvie; Allergan; 
AstraZeneca; Biogen; 
Biomarkable; CoreLab; 
Daewong; Eisai; GE 
Healthcare; IBM; Johnson & 
Johnson; Lundbeck; Merck; 
NeuroCog; Novartis; Pentara; 
Pfizer; Siemens; SAS 

Academia & Foundations
Amherst College; Arizona State Univ.; Bill & 
Melinda Gates Foundation; CHDI Foundation; 
Duke Univ.; Fraunhofer Institute; Goethe 
Univ.; Harvard Univ.; Karolinska Institute; 
King’s College London; Michael J Fox 
Foundation;  Rockefeller Univ.; Seoul National 
Univ.; Univ. of Oxford;  Yale Univ. 

Government & 
Other
NIH; Neurology 
Today; Gigatrust

CPAD DATABASE UTILIZATION (as of 4/30/2018)

10

296

4 6

8

127

79
USE BY SECTORS

Academia: 245
Pharmaceutical: 164
Other: 68
Non-profit: 32
Government: 11
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CREATE AN INTEGRATED DATA SHARING APPROACH 
TO FRAME QUESTIONS ADDRESSING UNMET NEEDS

Conrado, D.J., European Journal of 
Pharmaceutical Sciences (2017)
http://dx.doi.org/10.2016/j.ejps.2017.06.035

What changes can 
be seen in the pre-
symptomatic stages 

of the disease? 
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KEY DATA PRINCIPLES

"F-A-I-R"
 Findable 

 Accessible

 Interoperable

 Reusable 

Link includes a video with Janet Woodcock:
https://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/ElectronicSubmissions/ucm249
979.htm?utm_campaign=CDER%20New%202%2F6&utm_medium=email&utm_source=Eloqua&elqTrackId=6fe706eedc0
640aab77d7fca9e9a9277&elq=895d2651f88e431ca0cb8644f26cb542&elqaid=2342&elqat=1&elqCampaignId=1658

https://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/ElectronicSubmissions/ucm249979.htm?utm_campaign=CDER%20New%202/6&utm_medium=email&utm_source=Eloqua&elqTrackId=6fe706eedc0640aab77d7fca9e9a9277&elq=895d2651f88e431ca0cb8644f26cb542&elqaid=2342&elqat=1&elqCampaignId=1658


www.c-path.org/cpad
13

ACCELERATE DATA SHARING

CPAD is discussing an 
alliance with CAP to 
facilitate data sharing and 
to aggregate key AD clinical 
trial information 

• Data sharing – especially from 
prevention trials           
[Informed Consent]

• Understanding of what matters 
most to patients and caregivers

• Data sharing from pilot 
Biometric Monitoring Device 
(BMD) studies
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INFORMED CONSENT IS CRITICAL 
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NCBI NLM NIH.     
BEST (Biomarkers, 
EndpointS, and other 
Tools) Resource.
NCBI Bookshelf, 2016 
Available from: 
https://www.ncbi.nlm
.nih.gov/books/NBK3
38448

TYPES OF BIOMARKERS & 
DRUG DEVELOPMENT TOOLS

15

https://www.ncbi.nlm.nih.gov/books/NBK338448


www.c-path.org/cpad

NEUROFILAMENT LIGHT (NfL) AND BIOMETRIC 
MONITORING DEVICES: POTENTIAL SURROGATE 
ENDPOINTS?

16
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WHAT ARE THE COMMON AND 
DIFFERENTIATING FEATURES?

http://www.alz.org/dementia/types-of-dementia.asp

DEMENTIAS

Chronic Traumatic 
Encephalopathy (CTE)

Alzheimer Disease

Creutzfeldt-Jakob
Disease

Lewy Body 
Dementia

Frontal Temporal
Dementia

Down 
Syndrome

Mixed Dementia

Normal Pressure
Hydrocephalus

Posterior 
Cortical Atrophy

Parkinson Disease

Traumatic 
Brain Injury

Vascular

Korsakoff
Syndrome

Huntington DiseaseMild Cognitive
Impairment

Depression

Schizophrenia

Multiple Sclerosis*

Epilepsy

NfL Studies:

http://www.alz.org/dementia/types-of-dementia.asp
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DIGITAL DRUG DEVELOPMENT TOOLS

WHAT
Data (signal output) 

collected from a biosensor 
that measures a biological 

response

HOW
Continuous physiological 
monitoring with devices 

(wearables/smart phones, 
clothing, implants/ 
ingestibles, remote 

biosensors)

WHY
Improve our 

understanding of real-time 
changes in FUNCTION 

during the progression of 
life in health and disease

Qualifying Biometric Monitoring Devices (BMDs) 
for specific Contexts-of-Use

• Disease 
progression

• Treatment 
responses

18
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COLLECTING REAL WORLD DATA

The Rise of Consumer 
Health Wearables: 
Promises and Barriers.
Piwek L, Ellis DA, Andrews 
S, Joinson A
PLoS Med 13(2): e1001953. 
pmed.1001953, Feb 2016

Careful data 
standardization, 
aggregation, and 
quantitative 
modeling  will be 
required to transform 
RWD to RWE
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WHY CONTINOUS MEASUREMENT IS 
RELEVANT AND CRITICAL!

Which patient is rapidly declining?

Courtesy of 
Dr. Jeff Kaye

baseline 12 months 24 months

• These data highlight the challenge of 
infrequent cross-sectional assessments

• Understanding vector trends in 
individual continuous performance 
would be more reflective of true long-
term trends in performance/health 
maintenance 

• Infrequent ‘snapshots’ of day-to-day 
performance of people, like the stock 
market, can be misleading

20
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BMDs have the potential to measure signs related to all domains of function 
comprising what is viewed as Instrumental Activities of Daily Living (IADL)

Mental Function
• Working memory
• Attention
• Wakefulness/sleep
• Long-term memory

Physical Function
• Mobility
• Frailty
• Homeostatic physiology
• Drug disposition/ 

metabolism

Social Engagement
• Friends/family
• Mood
• Social interaction/

employment

Health Maintenance
• Injury & sickness
• Surgery
• Disease

Quantitative IADLs –
Quality of Life

Surrogate

Measuring ‘Signs’ Related to Instrumental Activities of daily Living

BIOMETRIC MONITORING DEVICES (BMDs)

21



www.c-path.org/cpad

TRANSFORMING CLINICAL TRIALS WITH HIGH 
FREQUENCY, OBJECTIVE, CONTINUOUS DATA

Dodge et al., 
PLoS One, 2015

22
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WE MUST WORK COLLECTIVELY
TO BUILD A SUSTAINABLE ECOSYSTEM 

Nature Reviews Drug Discovery
(online September 22, 2017)

http://rdcu.be/v5bS

23

http://rdcu.be/v5bS
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VISION TO EXPAND A GLOBAL 
AD DATA REPOSITORY

mHealth Data

GAAIN as the
Access & Collaboration Portal

‘Sandbox for Open Science’ 
Data Analysis

& Modeling

Actionable, standardized, 
anonymized, patient-level 
data sources:
• Clinical trials
Linked to:
• Observational studies
• Healthy aging cohorts 
• eHealth records (future)

Specific
Trial/Study

Daily measurements
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CPAD MEMBERS & CONTRIBUTORS

25

Grant number 1U18FD005320 from 
the U.S. Food and Drug 
Administration’s Critical Path Public 
Private Partnerships Grant
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GLOBAL AD DATA REPOSITORY

mHealth Data

GAAIN AS THE
ACCESS & COLLABORATION PORTAL

‘SANDBOX FOR OPEN SCIENCE’ 
DATA ANALYSIS

& MODELING

Actionable, standardized, 
anonymized, patient-level 
data sources:
• Clinical trials
• Observational studies
• Healthy aging cohorts 
• eHealth records

Specific
Trial/Study
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CREATING AN OPEN INNOVATION
ECO-SYSTEM

Health Care 
Providers
• eHealth Records
• Insurance Claims

Patients

• Genomic Data
• Family Health 

History
• Imaging & 

Biomarker Lab Data
• mHealth Data
• Drug Data

Extrinsic
Factors

Intrinsic
Factors

• Public Health Data
• Environmental Data

GAAIN AS THE
ACCESS & COLLABORATION 

PORTAL

‘SANDBOX FOR OPEN INNOVATION 
SCIENCE’ : DATA ANALYSIS  & 

MODELING OF CDISC 
STANDARDIZED  CLINICAL DATA

CDISC Standardized Clinical Trial Data

Discovery 
Science
• Animal 

Models
• Safety Data

Biomarker 
Development
• Analytical 

Validation
• Population 

variance

Patient Registries
• Geographic 

availability
• Ethnic diversity



www.c-path.org/cpad

THE VISION:
END-TO-END MODEL OF ALZHEIMER DISEASE

28
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IMPAIRED FUNCTION & COGNITION IS PROMINENT 
ACROSS NEURODEGERATIVE DISEASES

Symptoms & Signs
• Gait slowed

• Sleeping changes
• Cognitive 

impairments

• Dizziness/vertigo
• Depression
• Speech problems
• Swallowing 

(advanced stages)
• Pain

Symptoms & Signs
• Walking and gait 

impairment
• Sleeping impaired
• Cognitive impairments

• Dizziness/vertigo
• Depression
• Spasticity
• Tremor
• Pain
• Bowel/bladder 

problems
• Fatigue
• Speech problems

Symptoms & Signs
• Walking impairment

• Sleeping problems
• Cognitive impairments

• Dizziness/vertigo
• Depression
• Irritability
• Pain
• Fatigue
• Spasticity
• Upper and lower 

extremity impairments
• Speech problems

Symptoms & Signs
• Walking impairment

• Sleeping impaired
• Cognitive impairments

• Dizziness/vertigo
• Depression
• Pain
• Sexual dysfunction
• Fatigue
• Spasticity
• Lower and upper 

extremity impairments
• Speech problems

Alzheimer
disease

Parkinson
disease

Multiple 
Sclerosis

Huntington
disease

• Social life and social participation
• Work/life
• Relationships and family
• Independence

Functional Impact:

29
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THREE KINDS OF CLINICAL STUDIES

• Meets all pre-specified
criterion of success

• Positive Study leads to 
Product Approval 

• Does not meet  
pre-specified 
criterion of success

• Negative Study does 
not support Product 
Approval – but data 
shared to  augment 
disease understanding  

• Does not meet  
pre-specified 
criterion of success

• Failed Study does not 
support Product 
Approval – data not 
shared to  augment 
disease understanding  
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‘It takes a village to advance science and 
healthcare’  - Janet Woodcock, Director, CDER, FDA
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CRITICAL PATH INSTITUTE
Fifteen global consortia collaborating with 1,450+ scientists 
and 84 organizations

FOCUS: Data standards; clinical trial simulation tools from actionable data, disease
progression models; biomarkers; clinical outcome assessment instruments
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C-PATH ONLINE DATA REPOSITORY (CODR)
DATABASES
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C-PATH CLINICAL DATABASE: NUMBER
OF EXTERNALLY-SHARED AD STUDIES 

# 
of
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CPAD DEVELOPS REGULATORY-ENDORSED TOOLS 
TO OPTIMIZE DRUG DEVELOPMENT IN AD

35
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CPAD’s KEY MILESTONES 
[previously known as Coalition Against Major Diseases]
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MCI STUDIES IN 
SHARED CPAD DATABASE
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MILD-TO-MODERATE STUDIES 
IN SHARED CPAD DATABASE
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AD/COGNITION LANDSCAPE: 

FasterCure’s Consortia-pedia (34 organizations)
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Courtesy of 
Dr. Jeff Kaye

WHAT CAN YOU SEE?

41

Healthy Diagnosed with 
Parkinson disease

Treatment with 
Sinemet

SEPT-OCT 2012 SEPT-OCT 2013FEB-MAR 2011
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DIFFERENTIATING AD & FTD

Autopsy 
Confirmed

Clinical 
Assessments 
Only
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410 Total Applicants

327 Distinct Institutions

from

236

1

97

3

39

5

Industry
Abbvie; Allergan; 
AstraZeneca; Biogen; 
Biomarkable; CoreLab; 
Daewong; Eisai; GE 
Healthcare; IBM; Johnson & 
Johnson; Lundbeck; Merck; 
NeuroCog; Novartis; Pentara; 
Pfizer; Siemens; SAS 

Academia & Foundations
Amherst College; Arizona State Univ.; Bill & 
Melinda Gates Foundation; CHDI Foundation; 
Duke Univ.; Fraunhofer Institute; Goethe 
Univ.; Harvard Univ.; Karolinska Institute; 
King’s College London; Michael J Fox 
Foundation;  Rockefeller Univ.; Seoul National 
Univ.; Univ. of Oxford;  Yale Univ. 

Government & 
Other
NIH; Neurology 
Today; Gigatrust

DATABASE UTILIZATION (as of 1/31/2018)

43
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DRUG DISEASE TRIAL MODEL OF 
MILD-to-MODERATE AD: THE REGULATORY PATH

The total journey took 1,317 days (3 years, 7 months and 9 days)

• On June 12, 2013 the FDA
determined the CTS tool was 
“Fit for Purpose.”

• On September 19, 2013 the EMA
determined the CTS tool was 
“Qualified for Use.”
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THE PATIENT CONNECTED TO THE 
‘INTERNET OF THINGS (IOT)’

Aptar Pharma Image

45
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CONSENSUS SCIENCE MUST INCLUDE 
REGULATORY CONSIDERATIONS

CONSIDERATION
This Clinical Outcome 
Assessment does not 
have CDISC standards

CONSEQUENCE
Data not suitable for 
FDA registration 
submission (potential 
18-months delay

RBANS: 
Repeatable Battery for 

the Assessment of 
Neuropsychological 

Status
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