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FDA CDER Mission

PROMOTE PUBLIC HEALTH 
by helping to ensure the availability of safe and effective drugs

PROTECT PUBLIC HEALTH 
by promoting the safe use of marketed drugs
by helping to ensure the quality and integrity of marketed drug 

products
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Outline

• Demonstrating efficacy in 
novel indications

• Addressing Patient Reported 
Outcomes

• Addressing Clinician Reported 
Outcomes



4 Key Points

• Consult the published FDA Guidances
• Science – basic, clinical and regulatory - is continuously evolving
• Previous approvals can serve as a guiding post
• FDA is available to provide additional guidance through 

appropriate pathways



Demonstrating Efficacy Roadmap

Novel Efficacy Endpoints for Novel Indications



Prescribing Information

• “the label”
• In every prescription drug 

you pick up at the pharmacy

Drugs@FDA: FDA Approved Drug Products



Drug Indication

• Section 1: Indications and Usage
– The disease, condition, or 

manifestation of the disease or 
condition (e.g., symptom(s)) being 
treated, prevented, mitigated, 
cured, or diagnosed

– “all indications listed…must be 
supported by substantial evidence 
of effectiveness based on 
adequate and well-controlled 
studies”

https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM612697.pdf

https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM612697.pdf


FDALabel

• Searchable database of FDA-
approved labeling documents
– New Drug Applications (NDAs)
– Biologic Licensing Applications (BLAs)
– Over-the-counter (OTC)

– Some: devices, veterinary drugs

https://www.fda.gov/ScienceResearch/BioinformaticsTools/ucm289739.htm

https://www.fda.gov/ScienceResearch/BioinformaticsTools/ucm289739.htm


FDALabel

Novel indication: treatment of (cutaneous) neurofibromas



FDALabel
Search: NDA, Indication - pruritus

Search: NDA, Indication - pruritus
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CLINICAL EFFICACY ENDPOINTS



General Attributes of Clinical Endpoints
• Clinical endpoints should:

– be clinically meaningful 
– reflect how a patient feels, functions, or survives 
– be reliably measured

• Showing a treatment effect is dependent on: 
– the disease and its manifestations
– the course of disease over time 
– what is being assessed and when assessed
– confounders which introduce variability (genetic, environmental, meds)
– the effect size of the drug

• large effect size can mitigate some of the uncertainty associated with an 
endpoint and how it is measured

– For dermatologic conditions, how a patient looks (cosmesis) may be a 
relevant clinical effect.
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Clinical Trial Efficacy Endpoints
• What question are you asking?

– Early phase development:  Is the drug active?

– Late phase development:  Does it provide clinical benefit?
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Regulatory Considerations
• Treatment Benefit: evidence of positive impact on a meaningful 

concept of interest - disease-related symptoms, function in daily 
life, survival

• Measures of direct clinical benefit: 
– Feels/Functions/Survives

• Other/Surrogate Endpoints:
– reasonably likely to predict clinical benefit
– Durable response rate, time to progression, progression-free survival
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MEASURING TREATMENT BENEFIT



Clinical Outcomes Assessment Types



Outcomes

• Clinical Outcome Assessment 
Qualification Program (2014)

http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm230597.pdf

http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm230597.pdf


FDA PILOT
CLINICAL OUTCOME ASSESSMENT COMPENDIUM

Information Based on Drug Labeling 
Approved From 2003 to 2014: 

December 31, 2014; and CDER’s 
DDT COA Qualification Program: 

December 31, 2015



CASE EXAMPLE - AESTHETIC



Case Example: Kybella
• Indication: improvement in the appearance of moderate to severe 

convexity or fullness associated with submental fat in adults
• From Kybella website:
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Case Example: Kybella
• Indication: improvement in the appearance of moderate to severe 

convexity or fullness associated with submental fat in adults

• Evidence of support: Primary Endpoint
– Composite primary efficacy endpoint, defined as the proportion of subjects 

with at least a 2-grade improvement from screening to 12 weeks post-
treatment on both, the clinician-reported submental fat rating scale and the 
patient-reported submental fat rating scale
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Case Example: Kybella
Evidence of support: Primary Endpoint - Composite primary at least a 
2-grade improvement from screening to 12 weeks post-treatment on 
both, the clinician-reported submental fat rating scale and the 
patient-reported submental fat rating scale
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Case Example: Kybella
Evidence of support: Primary Endpoint supported by secondary 
endpoints of:
• Proportion of subjects who achieve at least 10% reduction in 

submental volume from baseline to 12 weeks post-treatment as 
assessed by MRI

• Change from baseline to 12 weeks post-treatment in patient-
reported submental fat impact score 
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A Pathway for Aesthetic Indications

https://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm407983.pdf

• Describes	Agency’s	current	
thinking	regarding	drug	
development	and	trial	design	
related	to	botulinum	toxin	
and	upper	facial	lines.

• Development	programs	with	
aesthetic	aspects	may	benefit	
from	the	considerations	
described	in	the	guidance.

https://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm407983.pdf


PATIENT REPORTED 
OUTCOMES (PRO)

What matters to patients?



Patient-Reported Outcome (PRO)                   

• A measurement based on a report that comes 
directly from the patient about the status of a 
patient’s health condition without amendment 
or interpretation of the patient’s response by a 
clinician or anyone else. 

• Advised when measuring a concept best known 
by the patient

– Examples: pain intensity, pruritus, asthma 
symptoms, rescue medication use, health-
related quality of life



Good Measurement Principles

http://www.fda.gov/downloads/Drugs/Guidances/UCM193282.pdf

• Defines	how	the	Agency	interprets	
“well-defined	and	reliable”	(21	CFR	
314.126)	for	PRO	measures	intended	
to	provide	evidence	of	treatment	
benefit

• All	COAs	can	benefit	from	the	good	
measurement	principles	described	in	
the	PRO	Guidance	(i.e.,	valid,	reliable,	
sensitive	to	change)

• But,	flexibility	and	judgment	are	
needed	to	meet	practical	demands!

http://www.fda.gov/downloads/Drugs/Guidances/UCM193282.pdf


Good Measurement Principles

Is	the	instrument	
appropriate	for	use	

in	the	study	
population?

Does	the	instrument	
measure	what	it	is	

supposed	to	measure?

Is	the	instrument
reliable?

Is	the	instrument	
sensitive	to	detect	
change	over	time?

Does	the	instrument	
measure	what	is	

important	to	the	patient?
Did	a	subset	of	questions	

drive	the	result?

What	does	a	score	
improvement	of			
X-points	mean?

If	there	are	multiple	
concepts/domains	being	
measured,	do	they	overlap?



Key Characteristics to Be Evaluated
• Content Validity
• Psychometric Properties

– Reliability
• Test-retest or intra-rater reliability
• Internal consistency reliability
• Inter-rater reliability (if appropriate)

– Validity
• Construct Validity (known-groups validity; discriminant and convergent validity)
• Ability to detect change

• Interpretation of Clinically Meaningful Change



Clinically Meaningful Change

Statistical significance alone is not sufficient.

To establish clinical benefit we consider two 
questions:

1. Does the assessment measure or reflect 
something of significance to patients?

2. Is the magnitude of change at the 
individual level sufficiently large enough 
to affect how patients feel or function in 
daily life?



PRO Instrument Evaluation

• Clinical trial objectives and 
design

• Population enrolled
• PRO instrument conceptual 

framework
• PRO instrument 

measurement properties



Evaluation of Characteristics
• Concepts
• Number of items
• Conceptual framework
• Medical condition/target population
• Data collection method
• Administration method
• Response options
• Recall period
• Scoring
• Weighting of items or domains
• Format 
• Respondent burden
• Availability of cultural adaptation



Common Reasons for Changing Items
• Lack of clarity or relevance
• Response range
• Lack of variability
• Lack of reproducibility
• Redundancy of items
• Item does not correlate with 

concept it is intended to 
measure

• Recall period



Examples: Patient Reported Outcomes

• Dermatology Life Quality Index (DLQI)
• Numerical Rating Scale – itch
• Average Axillary Sweating Daily Diary 

(ASDD) item #2 

Vakharia	et	al.	Br	J	Dermatol.	2018



Dermatology Life 
Quality Index (DLQI)

Finlay	and	Khan	Clin	Exp	Dermatol	1994	

Only	for	Adults	>16+



Atopic Dermatitis
• Chronic, inflammatory disease of the skin
• Itch-scratch cycle

American Academy of Dermatology website



The Peak Pruritus 
Numerical Rating Scale (NRS)

“On a scale of 0 to 10, with 0 
being ‘no itch’ and 10 being 
the ‘worst itch imaginable’, 

how would you rate your itch 
overall (on average) during 

the previous 24 hours?”

Drugs@FDA: FDA Approved Drug Products
Dupixent (dupilumab) review

Baseline: 3 or more
Responder: at least 4-point improvement



The Peak Pruritus 
Numerical Rating Scale (NRS)

Drugs@FDA: FDA Approved Drug Products



Primary Axillary Hyperhidrosis
• Excessive sweating of the armpits, not 

due to other medical problems
• Excessive – more than necessary

Qbrexza website



Axillary Sweat Daily Diary, Item #2

• Indication: topical treatment of primary axillary 
hyperhidrosis in adults and pediatric patients 9 years of age 
and older

44Drugs@FDA: FDA Approved Drug Products

Qbrexza (glycopyrronium) review

Baseline: 4 or more
Responder: at least 4-point improvement



Axillary Sweat Daily Diary, Item #2

• Indication: topical treatment of primary axillary 
hyperhidrosis in adults and pediatric patients 9 years of age 
and older

45Drugs@FDA: FDA Approved Drug Products

Qbrexza (glycopyrronium) review



Axillary Sweat Daily Diary, Item #2
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CLINICIAN REPORTED OUTCOMES



Clinician Reported Outcomes
• CRO development parallels PRO development
• Investigator Global Assessment (IGA)

Drugs@FDA: FDA Approved Drug Products

American Academy of Dermatology website



Clinician Reported Outcomes
• Question: Is the IGA appropriate for the proposed 

disease indication
– Inflammatory versus neoplastic process

American Academy of Dermatology website Hemangeol website



CASE EXAMPLE:
INFANTILE HEMANGIOMA



Infantile Hemangioma
• A benign vascular tumor, usually of 

skin
• Specific natural history

– Usually faintly present at birth
– Proliferation
– Plateau
– Involution

Hemangeol website



Case Example: Hemangeol
• Indication: treatment of proliferating infantile hemangiomas 

requiring systemic therapy, to be initiated in patients aged 5 weeks 
to 5 months

• Evidence of support: Primary Endpoint
– The complete/nearly complete resolution of target IH from 

baseline to Week 24 based on blinded, centralized assessments 
of standardized photographs at Week 24 compared to those at 
baseline. 

– Nearly complete resolution: minimal degree of telangiectasia, 
erythema, skin thickening, soft tissue swelling, and/or distortion 
of anatomical landmarks

52Drugs@FDA: FDA Approved Drug Products



Case Example: Hemangeol

• Evidence of support: Primary Endpoint
– The complete/nearly complete resolution of target IH from 

baseline to Week 24 based on blinded, centralized assessments 
of standardized photographs at Week 24 compared to those at 
baseline. 

• Secondary Endpoints 
– On-site investigator assessment of resolution
– On-site parent assessment of IH evolution

53Drugs@FDA: FDA Approved Drug Products



4 Key Points

• Consult the published FDA Guidelines 

– https://www.fda.gov/RegulatoryInformation/Guidances/default.htm

• Science – basic, clinical and regulatory - is continuously evolving

• Previous approvals can serve as a guiding post

– https://www.fda.gov/scienceresearch/bioinformaticstools/ucm289739.htm

– https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm

• FDA is available to provide additional guidance through 

appropriate pathways

https://www.fda.gov/RegulatoryInformation/Guidances/default.htm
https://www.fda.gov/scienceresearch/bioinformaticstools/ucm289739.htm
https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm
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