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Statement of  Independence

The Robert J. Margolis, MD, Center for Health Policy is part of Duke University, and
as such it honors the tradition of academic independence on the part of its faculty
and scholars. Neither Duke nor the Margolis Center take partisan positions, but
the individual members are free to speak their minds and express their opinions
regarding important issues.

For more details on relevant institutional policies, please refer to the
Duke Faculty Handbook, including the Code of Conduct and other policies and
procedures. In addition, regarding positions on legislation and advocacy, Duke
University policies are available at http://publicaffairs.duke.edu/government.
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Anti-Trust Compliance Policy
• Meeting participants are committed to free and open competition in the marketplace

and compliance with all applicable laws, including compliance with antitrust and
competition laws.

• Meetings, communications and other activities are not intended in any way to limit the
individual competitive decisions of the Members or to restrict competition among them.

• It is the responsibility of all call participants to be guided by this policy of strict compliance
with the antitrust laws.

• Meetings, communications and other activities shall not be proposed for, or used for the
purpose of, reaching or implementing any agreement concerning the competitive
activities of others.

• Any participant who has a question regarding compliance with the antitrust laws or any
aspect of the meetings, communications or activities should promptly consult the
participant’s own legal counsel.



5

Antitrust policy: off-limits topics
• When participating in Collaborative activities, Members, Member representatives, and observers shall avoid discussing non public, company

specific information relating to current or future competition in the marketplace.

• Company speci c prices, pricing methods, pricing policies, pricing plans

• Sensi ve cost informa on, including reimbursement rates or methods, pharmacy costs, and salaries/compensa on informa on

• Marke ng and strategic plans, market or compe ve evalua ons

• Identity and other information about present or potential customers, healthcare providers or payers, including costs, prices,
profitability, marke ng plans, and product development plans

• Research & development plans

• Other con den al or proprietary ac vi es, strategies, processes or procedures

• Refusals to deal with any company or supplier

• Strategies or plans to award business or remove business from a specific company, to participate or not participate in any particular
business opportunity or type of business opportunity

• Status of negotiations with present or potential customers, suppliers, payers or healthcare providers

• Any other confidential business information that could be used to reduce competition
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Join at
slido.com
#Neonatal

Audience Participation

#NeonatalRCTWorkshop

Submit questions and comments via Slido
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Meeting Agenda
9:00 a.m. Welcome and Introduction
9:10 a.m. Opening Remarks
9:30 a.m. Session 1: Current Approaches to Measuring Efficacy in Neonatal Randomized

Control Trials
10:30 a.m. Session 2: Challenges in Measuring Efficacy for Neonatal Conditions with Unmet

Clinical Needs
12:00 p.m. Break for Lunch
1:00 p.m. Session 3: Key Considerations for Endpoint Selection for Neonatal Conditions
2:30 p.m. Session 4: Novel Approaches to Measure Clinical Benefit in Neonatal Clinical Trials
4:00 p.m. Fireside Chat
4:25 p.m. Closing Remarks and Meeting Adjournment
4:30 p.m. Adjourn

#NeonatalRCTWorkshop
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Opening Remarks from FDA
Hilary Marston
U.S. Food and Drug Administration
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Opening Remarks from NICHD
Diana Bianchi
National Institute of Child Health and Human Development
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Session 1: Current Approaches to Measuring Efficacy 
in Neonatal Randomized Control Trials
Moderator: Michele Walsh, National Institute of Child Health and Human
Development
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Session 1: Objectives
Objectives:

• Provide an overview of currently utilized approaches to measuring
clinical benefit in neonatal randomized controlled trials (RCTs)

• Highlight differences between efficacy measurement to support
regulatory approval versus clinical practice change

• Discuss strategies and considerations related to endpoint selection and
clinical outcome measurement in neonatal RCTs
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Session 1: Presenters

•Gerri Baer, U.S. Food & Drug Administration
•Barbara Schmidt, McMaster University & University of
Pennsylvania

• Kristi Watterberg, University of New Mexico
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Gerri Baer
U.S. Food & Drug Administration
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ENDPOINT SELECTION FOR
NEONATAL CLINICAL EFFICACY TRIALS

Gerri Baer, MD
Lead Physician

CDER Office of New Drugs
Office of Immunology and Inflammation
Division of Hepatology and Nutrition

March 23, 2023

www.fda.gov
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Conflict of Interest and Disclaimer Statement

• I have no financial disclosures regarding drugs or any medical
products.

• I have no conflicts of interest.
• Views expressed in this presentation are my own and do not
necessarily represent an official FDA position.

www.fda.gov
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What This Talk Will Cover

• The importance of this workshop and today’s discussion

• Specific regulatory considerations and options for demonstrating
efficacy for medical product approval

• How you (workshop panelists and participants) can help
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What’s the Problem / Why are we Here?

• Short of mortality and severe morbidity (severe neurodevelopmental,
pulmonary, or other significant impairments), measuring the clinical
impact of therapies to treat neonates is not straightforward.

• For the purpose of developing therapies to treat or prevent neonatal
conditions, agreement* on how to measure clinically meaningful
change is essential.

* Who needs to agree? Patients and caregivers, clinical researchers, clinicians, regulators, industry
partners, research funding organizations, biostatisticians...

www.fda.gov
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Why Measuring Clinical Benefit is Not
Straightforward (an incomplete list)

• Short term benefit may not be durable and may be
accompanied by long term tradeoffs.

• Competing endpoints can complicate efficacy
assessment.

• Not everyone values the same outcomes similarly.
• Assessment of medium and long term endpoints
(defined as anything measured after the initial
hospitalization) is complicated by attrition and
intercurrent experiences, including the impact of
socio economic risk factors.

www.fda.gov
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Why Today’s Discussion is Essential
• Some conditions that begin in the perinatal neonatal period
(chronic pulmonary disease, brain injury, congenital infections,
and others) cause significant morbidity and have inadequate
therapeutic options.

• Innovation (either by developing new therapies or by specifically
testing re purposed drugs) requires a road map with clear
parameters for judging success.

www.fda.gov
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Statutory Basis for Establishing Efficacy
• Kefauver Harris Amendments (1962) to the Food, Drug, & Cosmetic Act

– “Substantial evidence” of effectiveness from “adequate and well controlled
investigations”

– “…on the basis of which it could fairly and responsibly be concluded … the drug will
have the effect it purports or is represented to have under the conditions of use
prescribed…”

• For an investigation to be adequate and well controlled
– Methods of assessment of response should be well defined and reliable
– Can utilize clinical endpoints or, where appropriate, a surrogate endpoint
– Endpoints should be clinically meaningful

www.fda.gov

Source: Demonstrating Substantial Evidence of Effectiveness for Human Drug and Biological Products—Guidance
for Industry. U.S. Dept of HHS, Food and Drug Administration, December 2019.
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Key Criteria for Selecting Endpoints
Clinical relevance and validity

What do patients/caregivers want? Can it be
reliably measured?

Sensitivity to effect of treatment
Is the endpoint affected by THE expected
mechanism of action?

Statistical efficiency in endpoint evaluation
How variable is measurement? What are the
size and duration of trial needed?

www.fda.gov

MORE
IMPORTANT

LESS
IMPORTANT

https://www.fda.gov/drugs/development approval process drugs/cder patient focused drug development
International Council for Harmonisation E9 Guideline: Statistical Principles for Clinical Trials (1998).
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Clinical Endpoint Selection
• Direct measures of how a patient feels, functions, or survives

– “Feel” for a neonate or infant is challenging to assess (consider developing
observer reported outcomes)

– Functioning of a neonate, infant or child (consider feeding, sleep,
developmental milestones, medical interventions)

– Survive (consider relatedness to underlying condition)
• Can present challenges due to:

– Rare events
– Need for large studies of prolonged duration
– Lack of precision in measurement
– Lack of validated tools for the population

www.fda.gov

Source: Demonstrating Substantial Evidence of Effectiveness for Human Drug and Biological Products—Guidance
for Industry. U.S. Dept of HHS, Food and Drug Administration, December 2019.
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Clinical Outcome Assessments (COAs)
• Measures that describe or reflect how a patient feels, functions or
survives
– Patient reported outcome (PRO) measures
– Observer reported outcome (ObsRO) measures
– Clinician reported outcome (ClinRO) measures
– Performance outcome (PerfO) measures

• FDA reviews COAs either as a part a drug development program or via
the CDER COA Qualification Program

• Qualification is a regulatory conclusion that the FDA finds the COA to
be a well defined and reliable assessment of patients’ symptoms,
functions, or mental state

www.fda.gov
https://www.fda.gov/about fda/clinical outcome assessment coa frequently asked questions
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Patient (& Caregiver) Experience Data
• Patient focused drug development (PFDD) is a systematic approach to capture
and incorporate patient experiences, needs, and priorities

• PFDD meetings are conducted with patient organizations, and can be FDA led
or externally led

• These meetings target disease areas with
– Identified need for patient (caregiver) input
– Chronic conditions that affect functioning and activities of daily living
– Aspects of disease are not formally captured in clinical trials
– Currently few or no therapies, or available therapies do not directly affect clinical
endpoints

– Severe impact on identifiable subpopulations
• Meeting summary reports, called “Voice of the Patient,” are generated

www.fda.gov

https://www.fda.gov/drugs/development approval process drugs/cder patient focused drug development
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Surrogate Endpoint (SE) Definitions
• A surrogate is a replacement endpoint that does not
directly measure how a patient feels, functions, or
survives
– Examples: laboratory measures, imaging, physical signs
– A drug’s effect on the surrogate should reliably predict
direct clinical benefit (requires clinical, epidemiologic, and
scientific evidence)

– SE’s can be characterized by the level of clinical validation
• A biomarker – a defined characteristic, objectively
measured as an indicator of normal biological
processes, pathologic processes, or response to an
intervention – can be used as an SE

www.fda.gov

BEST (Biomarkers, EndpointS, and other Tools) Resource NCBI Bookshelf (nih.gov)
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Types of Surrogate Endpoints

Candidate SE

• Still under evaluation
for its ability to predict
clinical benefit

Reasonably Likely SE

• Effect on SE expected to
be correlated with
clinical benefit;
Supported by strong
mechanistic and
epidemiologic rationale;
Could be used in
accelerated approval

Validated SE

• Strong evidence that
effect on SE predicts
specific clinical benefit;
Supported by
mechanistic rationale
and clinical data; Can be
used to support
traditional approval

BEST (Biomarkers, EndpointS, and other Tools) Resource NCBI Bookshelf (nih.gov)
Surrogate Endpoint Resources for Drug and Biologic Development | FDA
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Some Potential Surrogate Endpoint Issues
• Treatment impact on an indirect measure establishes biological
activity but not necessarily direct clinical benefit

• Correlation between biomarker and clinical endpoint is necessary but
not sufficient to validate the biomarker as an SE

• Biomarkers can be helpful for prognosis or diagnosis, but may not be
reliable SEs

• SE may not lie on the causal pathway
• There can be uncertainty about magnitude of surrogate effect that
corresponds to clinical benefit

www.fda.gov

Source: Fleming, T. R., & Powers, J. H. (2012). Biomarkers and surrogate endpoints in clinical trials. Statistics in
Medicine, 31(25), 2973 2984.
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What are the Next Steps?
• Today’s Discussions

– Session 1: Clinical trialists past experiences and current perspectives
– Session 2: Clinical endpoint development experiences in several neonatal conditions
– Session 3: Panelists with diverse perspectives will discuss their important factors to
consider

– Session 4: Presentations and discussion of newer approaches to measuring clinical
benefit

• Share your experiences, perspectives, and ideas today
• Consider engaging with public private partnerships (like International
Neonatal Consortium/C Path) to collaborate, regulatory agencies (via PFDD or
drug development tools), and other organizations/individuals involved in the
workshop

www.fda.gov
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Thank you!

29
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Barbara Schmidt
McMaster University & University of Pennsylvania
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Kristi Watterberg
University of New Mexico



Challenges and Opportunities:
Measuring Benefit in Neonatal
Randomized Clinical Trials

the NRN Hydrocortisone for BPD trial

Kristi Watterberg, MD
Professor Emerita of Pediatrics

University of New Mexico Health Sciences Center



Conundrum: how to evaluate both safety and
efficacy in the primary outcome

• Planning for the Neonatal Research Network Hydrocortisone (HC) to
decrease BPD study started around 2010

• Efficacy to be assessed short term: death/BPD at 36 weeks EGA

• But safety assessed at 2 years: NDI, and specifically cerebral palsy
• How could we put those together and avoid repeating the
dexamethasone story?

• To review a little of that history….



The dexamethasone story:
A therapeutic misadventure in neonatology

• Animal studies since the 1960s showed high doses of glucocorticoids
caused growth restriction in all organ systems, including brain.

• More immature animals are more susceptible.

• Dex has ~25 – 40x potency of HC.

• Yet, early studies of dexamethasone in preterm infants used high
doses, commonly 0.5mg/kg/day (0.5mg =~12.5 – 20mg HC)



• Abstracts: early anecdotes
(‘78, ‘80, ‘81)

• ‘hastened weaning from ventilator’ (3 day crossover, 1 month taper)
(Mammel, 6 infants; Lancet, 1983)

• ‘striking short term improvement’ (tapered over a month)
(Avery, 16 infants; Pediatrics, 1985)

• faster weaning from IMV and O2 (42 day tapering course)
(Cummings, 36 infants; NEJM 1989)

The dexamethasone story



• “We chose dexamethasone because of its nearly complete
glucocorticoid activity and its long half life, and because there is
reasonable experience with its use in neonates and infants”

• “However, treatment cannot be recommended without further study
of patient selection, dosage schedules, short and long term side
effects, and the mechanisms of its actions.”

Mammel, Lancet 1983

Studies continued, but . . .



• High dose – 0.5mg/kg/day

• Long term – commonly a 42 day tapering course
• Starting earlier and earlier in life, until…

The therapy was also adopted in clinical practice



• Rx works
• 28 days, tapered from 0.5mg/kg/day (Yeh , Pediatrics 100:(4)E3,1997)

• Or it doesn’t
• 2 doses of 0.5mg/kg q 12 hours (Sinkin, Pediatrics 105:542, 2000)

• Rx works, but dose for GI perforation
• 3 days tapered from 0.4mg/kg/dose (Garland, Pediatrics, 104:91, 1999)

• Study stopped for lack of efficacy and/or safety concerns
• 12 days tapered from 0.5mg/kg/day (Vt Ox, Pediatrics 108:741, 2001)

• 10 days tapered from 0.15mg/kg/day (NICHD, NEJM 344:95, 2001)

Babies were treated in the first postnatal week



• RCT of Dex, 0.5mg/kg/day tapered over 28 d
• 146 of 159 survivors seen at age 8
• Treated children were shorter, and had:

• Smaller head circumference
• Lower IQ
• More clinically significant disabilities

• “substantial adverse effects on neuromotor and cognitive function
at school age”

• Yeh et al, N Engl J Med 2004;350:1304

School age outcomes after dexamethasone



• Dex is a risk factor for MDI <70 & abnormal neurologic exam
• Follow up of > 1100 ELBW infants, cohort study

• NICHD Neonatal Network, Pediatrics 105:1216, 2000

• Dex is associated with CP & neurologic impairment
• Meta analysis of >1000 patients in RCTs
• Follow up assessed for 679 of those patients
• NDI relative risk 1.34; CP relative risk of 2.02

• Barrington KJ, BMC Pediatrics 1:1, 2001

• With that indictment of high dose dex. . .

Dexamethasone and neurologic outcome



The pendulum swung…

All steroids are
bad – no baby
should get them!

Dex is good – the
more the better!



Date of Download:  3/13/2023 Copyright © 2023 American Academy of Pediatrics. All rights reserved.

From: Changes in the Use of Postnatal Steroids for Bronchopulmonary 
Dysplasia in 3 Large Neonatal Networks 

Pediatrics. 2006;118(5):e1328-e1335. doi:10.1542/peds.2006-0359



Caught in the middle: the DART trial 2000 2002

• Planned sample size 800; postnatal age >1 week
• Primary outcome: “assessment of the effects of low dose dexamethasone
(0.15mg/kg/day) on long term rates of survival free of major neurologic
disability”.

• Enrollment stopped at 70 because of other reports of adverse effects
• Right question – was the therapy safe?
• Right study – large sample size
• Wrong timing –

• Doyle et al, Pediatrics 2006;117;75

•



So, how to structure the NRN HC trial?

• Hypothesis: if hydrocortisone can improve survival without moderate or
severe BPD, it will also result in improved survival without NDI

• BPD is a risk factor for mortality and adverse neurodevelopmental outcomes.

• But a sample size of 800 not expected to show statistically significant benefit.
• Therefore, we will consider this outcome successful if either:

• death/NDI is lower on the HC arm,
• or there is an increase in death/NDI in the HC arm, but a one sided 95%
confidence interval for benefit (death/BPD) vs. risk (NDI) is >4; i.e., for every
additional 4 infants surviving without BPD, we would have 95% confidence that
no more than 1 additional infant would experience death/NDI.



So, how to structure the NRN HC trial?

• Because the primary outcome includes evaluation at 18 – 22 months,
earlier study outcomes will not be reported (unless the DSMC stops
enrollment for benefit or harm, or after all subjects have completed
treatment there is a significant mortality benefit favoring HC (p<0.001).



Study outcomes
• Infants enrolled from 2011 – 2018; follow up ended in 2020.

• Survival without BPD: 16.6% of HC group, 13.2% of placebo.

• Survival without mod/severe NDI: 36.9% of HC, 37.3% of placebo.

• Moderate/severe CP: 12% of HC treated, 10% of placebo

• More HC treated infants extubated during the study period
• 44.7% vs 33.6%.

• HC treated infants averaged 3 fewer days of mechanical ventilation.



How long is long enough?

• 2 year outcomes correlate only weakly with school age outcomes
• What outcomes are important to parents . . . and patients?



Back to basics
• What is/are the right outcome(s) for a study intended to decrease
chronic lung disease in preterm infants?

• Does outcome at 36 weeks predict future lung function?
• Functional outcomes at 2 years? 5 years? Adulthood?

• How do we assess what’s “important”?
• Ask the parents?
• Ask the babies at some future point?
• Everyone has their own point of view

• “I was right to go on with treatment”
• “I was right to stop”
• “My life is worth living”
• “My life is not worth living”



Use of dexamethasone has recently been rising
Recent “network analysis” concluded that moderately early,
moderately high dose Dex is most effective.

Ramaswamy et al, JAMA 2021; 75(6):e206826
HOWEVER: no large RCTs of dex vs. placebo since early 2000s
Most recent Cochrane statement: “This review supports . . . late
systemic corticosteroids for infants who cannot be weaned from
mechanical ventilation. Longer term follow up into late childhood is
vital for assessment of important outcomes . . . such as effects . . on
higher order neurological functions, . . . and lung function. Further
RCTs of late systemic corticosteroids should include longer term
survival free of neurodevelopmental disability as the primary outcome

Doyle et al, Cochrane Database 2021: CD001145.

Implications for practice



Thanks for your attention!
Questions/comments
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Join at
slido.com
#Neonatal

Audience Q&A

#NeonatalRCTWorkshop

Submit questions and comments via Slido
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Session 1: Current Approaches to Measuring Efficacy 
in Neonatal Randomized Control Trials
Moderator: Michele Walsh, National Institute of Child Health and Human
Development
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Session 2: Challenges in Measuring Efficacy for 
Neonatal Conditions with Unmet Clinical Needs
Moderator: An Massaro, U.S. Food & Drug Administration

Join at slido.com with code #Neonatal
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Session 2: Objectives
Objectives:

• Highlight the challenges and considerations for developing core
outcome sets for neonatal research and choosing appropriate
primary endpoints for regulated trials.

• Review potential efficacy endpoints related to key neonatal
conditions, such as bronchopulmonary dysplasia (BPD),
neonatal seizures, neonatal opioid withdrawal syndrome (NOWS),
and pain.

• Discuss best practices and key solutions for generating high quality
evidence for these conditions with high unmet clinical needs.

Join at slido.com with code #Neonatal
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Session 2: Presenters

• Kanecia Zimmerman, Duke University School of Medicine
• Erik Jensen, Children’s Hospital of Pennsylvania
• Janet Soul, Boston Children’s Hospital
• Martin Offringa, University of Toronto

Join at slido.com with code #Neonatal
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Join at
slido.com
#Neonatal

Audience Q&A

#NeonatalRCTWorkshop

Submit questions and comments via Slido
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Kanecia Zimmerman
Duke University School of Medicine



The perennial challenge of measuring
the efficacy of ACUTE PAIN
THERAPEUTICS in infants and young
children

Kanecia Zimmerman, MD PhD MPH

March 23, 2023



I. Why is it so challenging to measure pain in this
population?

II. COA APTIC Objectives and Methods
III. COA APTIC Findings to Date
IV. Challenges and Next Steps

Goals



Many concepts
• Pain intensity
• Pain interference
• Pain experience

Subjective
Malalignment in perceptions of pain intensity
• Age, sex, race/ethnicity

Pain experience intertwined with other concepts
• Anxiety, fear, distress

Self report of pain intensity is GOLD STANDARD IN
ADULTS

Pain…in anyone



Cannot rely on self report
Focus on Clinician Reported Outcome (ClinRO)
Measure – completed by clinicians
How do we know its “pain” versus some other
“distress”?

Pain in infants and young children



COA APTIC: Clinical Outcome Assessments for Acute
Pain Therapeutics in Infants and young Children

Identify or develop core sets of high quality Clinical Outcome
Assessments and endpoints to assess acute pain in clinical trials of

pain therapeutics in infants and young children (0 – 3 years).



UG3 Phase – Planning Phase
• Literature reviews

–What COAs and endpoints currently exist to measure
acute pain in pediatric trials?

–What validity evidence exists for these COAs?
• Indepth Qualitative Interviews for concept elicitation:

– Pediatric Clinicians
– Caregivers

• Design Studies for UH3 Phase

UH3 Phase – Implementation Phase
• Carry out both qualitative and quantitative studies to
validate COAs and endpoints for acute pain

Two Phases of Project



Literature reviews of RCTs



Data extraction to identify the following:
• general information for the entry citation
• General study information (e.g. age, sample size, acute
pain source, quality of study)

• information on the pain relief intervention(s) and
assessment of pain

• specific information on the clinical outcome
assessments (e.g., name of COA, frequency of collection,
statistical sig)

Literature reviews of RCTs



The use of specific COAs is heterogeneous and often
vaguely reported in RCTs for this age group.
There are over 83 types of ClinRO measures that have
been used, and their administration methods vary
Caregiver reported outcome measures are used less
frequently than clinician reported outcome measures
The quality of the eligible studies varied, with race
and ethnicity of the child participants in the RCTs
being reported in less than 7% of entries.

Literature review of RCTs – key findings



What are the existing ClinRO and ObsRO measures of acute
pain that have some validation evidence in infants and young
children between birth and < 3 years of age?

What pain indicators are included in the COAs?

What is the type of validity evidence for each identified COA?

Which COAs appear to have the strongest evidence for use in
pediatric clinical trials for pain therapeutics? Of those, what are
their limitations and opportunities for refinement or
evaluation?

Literature review of COA validity



35 ClinRO measures reviewed; one ObsRO identified (2 7yrs)

Most common behavioral pain indicators: facial expressions, crying, and
body activity or movement

Sparse content validity

Lack of information on how individual items are performing; limited
psychometric evidence

Very young kids are excluded from validity data

Prior validation studies failed to include racially and ethnically diverse
popula ons

Many validation studies do not blind the raters to the painful event.

Many exis ng COAs are highly correlated (build on each other)

Literature review of COAs findings



FLACC, N PASS, EVENDOL, and CHIPPS, relative to other ClinRO
measures, capture a broad range of pain indicators and include
supporting psychometric evidence for infants and young children (birth
to < 3 years).

No single COA has met the threshold of a “qualified” ClinRO or ObsRO
measure for regulatory purposes; All could benefit from improvements
• Limited resources available (money and time)
• Prioritization of goals is necessary

Literature review of COAs findings



Concept elicitation interviews with Clinicians
• open ended questions about the participant’s professional
experience recognizing and managing pain in children between
ages 0 and 3 years old.

• describe pain and non pain distress differences and similarities
across three age groups: 0 to < 2 months, 2 months to < 1 year,
and 1 year to < 3 years.

Concept elicitation interviews with Caregivers
• One hour, phone based interview using open ended questions
about acute pain assessment, treatment, and response to
treatment

• Topics of Interest: Medical history and painful experiences, Pain
expression, Distress expression vs pain expression, Interventions
for pain or distress

How do we gather information needed to
move the needle?



18/27 (67%) white, non Hispanic

16/27 (59%) female

Age range 24 67

15/27 (56%) Physicians

Representation from Anesthesiology, Critical Care, Neonatology,
General Pediatrics, Heme Onc, Surgery, Family Medicine

Recruited through Pediatric Trials Network

Clinician interviews Demographics



movements, facial expressions, behaviors, and vital signs are important

Some key differences by age

comorbidities, sedation, type of pain, illness severity, and location of
pain most commonly influenced pain expression

most commonly identified types of non pain distress: could be grouped
in general themes of separation, disruption in normal routine, and
related to external conditions

Most confident in differentiating pain from non pain distress when there
was a discernable medical reason to suspect pain. Eliminate other
things (e.g., hunger) and seek parent’s impression of pain

Vital signs and pain scale ratings helpful; increased language skills in the
older age group also increased clinician confidence in differentiating pain
from non pain distress.

Clinician interviews – key findings



Goal of intervention: decrease pain or reduce the pain score and many
emphasized the importance of reducing pain behaviors, helping the
patient to be calm and comfortable, and stabilizing vital signs.

Pain intervention success was defined as resolution of pain expression
behaviors and return to normal activities as well as parental
confirmation.

Most clinicians don’t use pain scales: confident that they can identify
pain without a pain scale using medical context, that pain scale scores
are not clinically relevant and not specific enough to differentiate pain
from other non pain distress, and that pain scales are cumbersome, time
consuming, and subjective.

Ideal pain scale: simple and quick, able to differentiate pain from non
pain distress, and objective

Clinician interviews – key findings



Caregivers identified through sites within the Pediatric Trials
Network (PTN)

Caregiver Concept Elicitation Interviews

Characteristics N=44

Female 86%

Married 84%

Some college education 84%

Hispanic 16%

White 75%

Black 2%

Asian 9%

Multiracial 7%

Other 7%

Child Chronic condition causing pain 41%

Child Delayed motor 41%

Child delayed cognitive development 25%



Caregiver interviews – key findings
Behaviors N=44

Sounds

Crying 39

Whining/wimpering 19

Facial expression

Scrunched face 14

Eye changes or movements 14

Face color change 13

Movements

Indicate location 14

Posture change 13

Rocking/shaking 13

Behaviors

Irritability and emotional dysregulation 19

Clingy/seeking comfort 10

Change in eat, sleep, play 10



The most commonly identified indicators for differentiating pain from non
pain distress included physical behaviors (n = 26), type of crying or changes
in crying (n = 21), irritability and emotional dysregulation (n = 16), and
context or time of day cues (n = 16).

Some (n = 13) also reported using a process of elimination where they
attempt to address any needs such as hunger, fatigue, or need for a diaper
change in effort to first rule out non pain distress.

Age matters; better over time
• parent knowing the child and the child’s cues better (n = 15)
• child being better able to communicate their pain nonverbally (n = 14) or verbally

(n = 12).

Caregiver interviews key findings



Parents are typically the primary caregivers throughout the developmental stages of
a child’s life, and in particular share the responsibility with clinicians for the
postoperative care for their children (Chambers et al 1996).

Caregivers provide a unique insight into the assessment of their children’s pain levels
as they may be using different pain cues (Pillai Riddell et al 2008; Kappesser et al
2018). No one knows their child better than the parents. This can include not only the
level of pain intensity, but importantly if the behaviors a child is exhibiting is related
to pain or some other non pain distress (e.g., hunger, anxiety, full diaper).

“Parents are likewise familiar with the child’s normal behavior and thus they are
more able to discriminate child’s pain behavior from other aberrant behavior.” (Uitti
et al 2018)

Parents are also motivated to help their child and willing to complete pain
questionnaires if they know it may help their child or other children with similar
health issues as their child. Not including a parent/caregiver assessment in a clinical
trial feels like we are not capturing a critical source of valid pain data (Duhn &
Medves 2004).

UH3 Phase: Caregiver ObsRO measure?



Lots of work to do; substantial possibility for bias in existing data

Modify existing ClinRo measure
• Requires permission from the developer
• Limitation: lose ability to do historical comparison of results or rely on
previous validation evidence

Design a de novo caregiver ObsRO measure
• !!
• PMPP

Methods
• Use information gained from literature review
• Cognitive interviews
• Prospective psychometric evaluation (3 4)

Conclusions and Recommendations



Consented, 
Eligible 
Caregivers 
and Children

Age strata: 
0 - <1, 1 - <6, 
6 - <12, & 12 
- <24 months

Surgery

Pain and non-Pain Experiences during Recovery
• Children will experience post-surgical pain as the anesthesia wears off. 
• Children may experience pain from routine procedures (e.g., blood draws, chest drain 

removals, needle insertions, endotracheal suctioning). 
• Children may also experience non-painful distressing procedures (diaper changes, vital 

signs, x-rays)
• Children may receive analgesics, per standard care, to reduce or remove pain.

Baseline data
• Child and 

caregiver 
demographics
.

• Clinical data
• Pre-surgery 

pain 
assessment 
during 
episode of 
non-pain 
distress

Pre-Surgery Phase (days -14 – 0) Post-Surgery Phase

Assessments for 24 hours after surgery 
• Every 4 hours and PRN

• Observation period: 5 minutes

In-person Pain COAs Data
• Rater 1 – Bedside researcher using ClinRO measures
• Rater 2 – Caregiver using ObsRO measure

Clinical Data
• Use of analgesics and other medications
• Procedures performed (type and timing relative to assessment)

Video EEG Pain COAs Data
• Rater 1 – Blinded clinician
• Rater 2 – Blinded clinician
• Rater 3 – Unblinded clinician
• Rater 4 – Unblinded clinician

• Use ClinRO 1 and ClinRO 2 measures
• Rate pain
• Repeat ratings one month later

UH3 Phase: Overview of Proposed Psychometric Study

Video EEG brain activity data
Brain activity data will be correlated with video findings as well as COA findings



Can measures differentiate pain from no pain?
Can measures differentiate pain from non pain distress?
If yes, then, can they differentiate different levels of pain?

Critical questions demonstrate
remaining challenges



Questions?
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BPD: Most common major morbidity in preterms
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Durable benefits with BPD prevention

Caffeine for treatment of apnea of prematurity
Outcome OR (95% CI)
BPD at 36wk PMA 0.63 (0.52-0.76)
Late death or disability 
at 18-21 months 0.77 (0.64-0.93)

FEV1 z-score 
at 11 years

Mean improvement: 
0.54 SD (0.14-0.94)

Schmidt B, et al. NEJM 2006 & 2007
Doyle LW, et al. AJRCCM 2017



BPD rates are not improving
BPD Rates
Decreased

• Canada
No change

• Finland
• Israel
• Tuscany

Increased
• Australia / New Zealand
• Japan
• Spain
• Switzerland
• Sweden
• United Kingdom

BPD
Rate

Lui K, et al. J  Pediatr 2019



• Available criteria do not adequately characterize the 
range of lung disease severity in preterm infants

• Not sufficiently predictive of post-discharge outcomes
o Parents care more about other outcomes, not “BPD”
o Some infants without BPD experience adverse post-

discharge respiratory outcomes

• Diagnosis of BPD is subjective
o Treatments are variable, diagnostic tests are “objective”

Diagnostic criteria for BPD remain controversial



Jobe AH, et al. Am J Respir Crit Care Med. 2001

BPD 
Severity

Infants born <32 weeks gestation
Treated with >21% O2 for 28 days plus:

Mild Breathing in room air at 36 weeks PMA*

Moderate Need for <30% O2 at 36 weeks PMA*

Severe Need for 30% O2 and/or positive airway 
pressure at 36 weeks PMA*

NIH/ORD workshop definition

* Or discharge to home, whichever comes first

2001: Severity classification for BPD



=
?

=
?

Nasal Cannula
1L/min 

30% FiO2

Nasal CPAP
6cm H2O
30% FiO2

Invasive Ventilation
Vt 7mL/kg / PEEP 6

30% FiO2

GA = 28 weeks       PMA = 36 weeks

Are these cases equally “severe”?



NICU Outcomes
• Intubation
• Fear of death
• Steroids to prevent death
• Time on respiratory support 

and duration on oxygen
• Tracheostomy
• ENT problems

Thivierge E, et al. Acta Paediatrica 2023

Post-discharge outcomes
• Home oxygen therapy
• Tracheostomy
• Hospital readmissions
• Medications
• Feeding 

difficulties/gastrostomy
• Exercise/school limitations



“It seems that the commonly used medical 
definitions of BPD are not closely associated with 
outcomes that are important to families.

Indeed, none of our parents spontaneously 
mentioned that their child had a diagnosis of BPD, 
nor did they ever report that their baby was on 
‘oxygen at 36 weeks’.”

Thivierge E, et al. Acta Paediatrica 2023
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N I C H D

N E O N ATA L R E S E A R C H N E T W O R K

The Diagnosis of Bronchopulmonary 
Dysplasia in Very Preterm Infants:
An Evidence Based Approach
Erik Jensen, Kevin Dysart, Marie Gantz, Scott McDonald, 
Nicolas Bamat, Martin Keszler, Haresh Kirpalani, Matthew Laughon, Brenda Poindexter, 
Andrea Duncan, Bradley Yoder, Eric Eichenwald, Sara DeMauro

Am J Resp Crit Care Med 2019
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Definition predictive accuracy compared
Determined which of 18 pre-specified severity-graded BPD 
definitions best predicts:

1. Death after 36 weeks PMA or serious respiratory morbidity 
at 18-26 months

2. Death after 36 weeks PMA or moderate to severe 
neurodevelopmental impairment

Among 2677 very preterm infants enrolled in the NICHD 
Neonatal Research Network
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Primary Outcome: Serious Respiratory Morbidity

• Tracheostomy (any time before follow-up)
• Continued hospitalization 50 weeks PMA for 

respiratory reasons
• Use of supplemental O2, respiratory support, or 

respiratory monitoring at follow-up
• 2 re-hospitalizations for respiratory reasons prior to 

18-26 month follow-up
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Treatment with >21% FiO2 for 28 days 
and the following respiratory support at 36 weeks PMA*:

Room Air
(no support)

NC  2L/min 
“low” flow

NC > 2L/min
“high” flow

nCPAP
NIPPV

Invasive 
PPV

FiO2 <30% FiO2 30% FiO2 <30% FiO2 30% Any FiO2 FiO2 <30% FiO2 30%

1 Grade 1 Grade 2 Grade 3 Grade 3 Grade 3 Grade 3 Grade 3 Grade 3

2 Grade 1 Grade 2 Grade 2 Grade 3 Grade 3 Grade 3 Grade 3 Grade 3

3 Grade 1 Grade 2 Grade 3 Grade 2 Grade 3 Grade 3 Grade 3 Grade 3

* or discharge home if earlier

Definitions 1-3: Different classifications 
of low and high flow nasal cannula

Definition 1 closely resembles the 2001 NIH consensus definition
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Treatment with >21% FiO2 for 28 days 
and the following respiratory support at 36 weeks PMA*:

Room Air
(no support)

NC  2L/min 
“low” flow

NC > 2L/min
“high” flow

nCPAP
NIPPV

Invasive 
PPV

FiO2 <30% FiO2 30% FiO2 <30% FiO2 30% Any FiO2 FiO2 <30% FiO2 30%

4 Grade 1 Grade 2 Grade 3 Grade 3 Grade 3 Grade 3 Grade 4 Grade 4
5 Grade 1 Grade 2 Grade 3 Grade 3 Grade 3 Grade 3 Grade 3 Grade 4
6 Grade 1 Grade 2 Grade 2 Grade 3 Grade 3 Grade 3 Grade 4 Grade 4
7 Grade 1 Grade 2 Grade 2 Grade 3 Grade 3 Grade 3 Grade 3 Grade 4
8 Grade 1 Grade 2 Grade 3 Grade 2 Grade 3 Grade 3 Grade 4 Grade 4
9 Grade 1 Grade 2 Grade 3 Grade 2 Grade 3 Grade 3 Grade 3 Grade 4

* or discharge home if earlier

Definitions 4-9: Separate severity level 
for invasive mechanical ventilation
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Treatment with the following respiratory 
support at 36 weeks PMA*:

Room Air
(No support)

NC  2L/min 
“low” flow

NC > 2L/min
“high” flow

nCPAP
NIPPV

Invasive 
PPV

FiO2 <30% FiO2 30% FiO2 <30% FiO2 30% Any FiO2 FiO2 <30% FiO2 30%

10 No BPD Grade 1 Grade 2 Grade 2 Grade 2 Grade 2 Grade 2 Grade 2
11 No BPD Grade 1 Grade 1 Grade 2 Grade 2 Grade 2 Grade 2 Grade 2
12 No BPD Grade 1 Grade 2 Grade 1 Grade 2 Grade 2 Grade 2 Grade 2
13 No BPD Grade 1 Grade 2 Grade 2 Grade 2 Grade 2 Grade 3 Grade 3
14 No BPD Grade 1 Grade 2 Grade 2 Grade 2 Grade 2 Grade 2 Grade 3
15 No BPD Grade 1 Grade 1 Grade 2 Grade 2 Grade 2 Grade 3 Grade 3
16 No BPD Grade 1 Grade 1 Grade 2 Grade 2 Grade 2 Grade 2 Grade 3
17 No BPD Grade 1 Grade 2 Grade 1 Grade 2 Grade 2 Grade 3 Grade 3
18 No BPD Grade 1 Grade 2 Grade 1 Grade 2 Grade 2 Grade 2 Grade 3

Definitions 10-18: No assessment of 28 
days of O2 use prior to 36 weeks PMA

* or discharge home if earlier
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Optimal BPD Definition
Treatment with the following respiratory support at 36 weeks PMA*:
Room Air

No 28-day O2
assessment

Nasal cannula 
 2L/min 

NC > 2L/min, 
nCPAP, or NIPPV

Invasive 
PPV

Any FiO2 Any FiO2 Any FiO2

No BPD Grade 1 Grade 2 Grade 3

Correctly classified the presence or absence of 
late death or serious respiratory morbidity in 

81% of study infants 



Comparison of Available BPD Definitions

Outcome
C-statistic

2019 NRN 2018 NICHD P-value
Death or resp. morbidity 0.785 0.768 <0.001
Death or NDI 0.747 0.738 <0.001

Outcome
C-statistic

2019 NRN 2001 NIH P-value
Death or resp. morbidity 0.785 0.741 <0.001
Death or NDI 0.747 0.727 <0.001
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for resp. reasons

2 respiratory
re-hospitalizationsTracheostomy

Supplemental 
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Inhaled 
medications

Anti-GER 
medicationsFeeding tube

Pulmonologist Home nurse ICU admission 
(any cause)

Healthcare Utilization at 2-year Follow-up
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• Available criteria do not adequately characterize the 
range of lung disease severity in preterm infants

• Not predictive of important post-discharge outcomes
o Parents care more about other outcomes, not “BPD”
o Some infants without BPD experience adverse post-

discharge respiratory outcomes

• Diagnosis of BPD is subjective
o Treatments are variable, diagnostic tests are “objective”

Diagnostic criteria for BPD remain controversial



Clinical Benefit

A positive clinically meaningful effect of 
an intervention…

A positive effect on how an individual:
• Feels
• Functions, or
• Survives



https://www.fda.gov/consumers/free publications women/high blood pressure



IVH: An important but imperfect predictor of disability
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Is it objective? Diagnosis of IVH

Hintz SR, et al. J Pediatr 2007

Central reader #1 Central reader #2
IVH/PVL Sensitivity (%) Specificity (%) Sensitivity (%) Specificity (%)
Grade 1 53 95 28 97
Grade 2 47 95 50 93
Grade 3 62 94 42 95
Grade 4 82 96 86 92
PVL 44 98 20 97

Sensitivity: Proportion “positive” by local reader among all “positive” by the central reader

Specificity: Proportion “negative” by local reader among all “negative” by the central reader

Local vs. central reader interpretation of head ultrasound studies



Is it objective? Diagnosis and treatment of ROP

Gschliesser A, et al.
Am J Ophthalmol. 2015
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• 52 infants
• 7 experts



Grade 1 BPD

Grade 2 BPD

Grade 3 BPD

CHNC/PHIS Center (n=22)

Grade 2 BPD CHNC/PHIS Center (n=22)

100%

80%

60%

40%

20%

0%
100%

80%

60%

40%

20%

0%

100%

80%

20%

0%

Home oxygen use and readmissions
through 1 year vary widely by centers

60%

40%

Home O2 Readmission

Clinical risk factors explained 
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Lagatta J, et al. J Pediatr 2020



Tradeoffs in post-discharge respiratory outcomes?

Late 
surfactant
Control

Inhaled bronchodilators Home respiratory support

Keller RL, et al. J Pediatr 2017



Waiting for the perfect bad respiratory outcome 
at the cost of preventing good bad outcomes?

"Le mieux est le mortel ennemi du 
bien" 

“The best is the mortal 
enemy of the good”

Essays on Montesquieu and on the Enlightenment, 
Voltaire Foundation at the Taylor Institution Voltaire 1694 1778



Summary
• We have proposed a data-driven definition of 

BPD that grades disease severity and improves 
prognostication of childhood outcomes

• Most outcome definitions/diagnostic criteria 
have limitations

• Preventing BPD should be one (but not the only) 
focus on improving respiratory outcomes in 
preterm infants
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Session 2: 
Challenges in Measuring Efficacy for Neonatal 

Conditions with Unmet Clinical Needs

Neonatal Seizures
Janet Soul, MD, Boston Children’s Hospital
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Objectives: 

1)Highlight the challenges and considerations for developing core
outcome sets for neonatal seizures and choosing appropriate primary
endpoints for regulated trials

2)Review potential efficacy endpoints related to neonatal seizures

3)Discuss best practices and key solutions for generating high quality
evidence for these conditions with high unmet clinical needs



Importance of neonatal seizures
• Highest lifetime seizure incidence is in newborns

• Incidence of 2-4/1000 live births

• Associated with long-term neurologic disability
• Epilepsy 
• Intellectual, motor  and sensory disability



Higher neonatal seizure burden 
associated with worse outcome

Short-term (neonatal)
• Greater mortality 
• Longer length of hospital stay

– Glass,  Soul, J Peds 2016 Neonatal Seizure Registry

Long-term outcome 
• Abnormal neurologic outcome

– McBride Neurol 2000, Kharoshankaya DMCN 2016

• Epilepsy



Chicken or egg?

• Worse brain injury causes more seizures?

OR

• More seizures cause worse brain injury?



Association of neonatal seizure burden 
with long-term outcome depends on 

seizure etiology

Trowbridge Annals of the CNS 2023
(Outcome data from 
Boston Bumetanide Trial)

Blue = HIE
Green = Stroke
Red = Intracranial   

hemorrhage

Neonatal seizure burden (min/h)



Two Trials of Seizure Treatment

• Newborns with HIE
• Treated clinical vs. EEG seizures 

– One trial with aEEG (Europe)
• N=33

– One trial with cvEEG (Washington Univ.)
• N=35

Van Rooij Peds 2010
Srinivasakumar Peds 2015



Treatment of aEEG seizures 
reduced seizure duration

A = Treat aEEG seizures
B = Treat clinical seizures

A B BA

Van Rooij Peds 2010



Treatment of aEEG seizures 
improved MRI score of injury

Van Rooij Peds 2010

A = Treat aEEG seizures
B = Treat clinical seizures



EEG trial: Higher seizure burden 
associated with worse outcome

Srinivasakumar Peds 2015



Trials of EEG vs. Clinical Seizure 
Treatment

• Conclusions:
– ASMs reduce seizure burden

– Treatment of neonatal EEG seizures might 
actually improve neurologic outcome

Van Rooij Peds 2010
Srinivasakumar Peds 2015

Van Rooij Peds 2010
Srinivasakumar Peds 2015



Which anti-seizure medications (ASMs) 
should we test to improve outcome?



Anti-seizure Medications
(ASMs) studied to date

• Phenobarbital  (use for >100 years!!!)
– Approved by FDA Nov 2022

• Phenytoin / fosphenytoin (>80 years!)
• Levetiracetam  (~20 years)
• Lidocaine 
• Midazolam
• Others: bumetanide, carbamazepine, topiramate, 

other ASMs used in older children

Phenobarbital first ASM for >90-95%



Trials for Neonatal Seizures:
Real World Data

• Randomized trials: 1st and 2nd line ASMs
– 3 EEG / aEEG monitoring trials

– 2 cross-over trials of 1st line therapy

– 1 small trial of 2nd line therapy

– 1 early phase, controlled trial 

• Several small open label trials

• Retrospective studies



Phenobarbital vs. phenytoin trial
Primary outcome: seizure cessation

Painter NEJM 1999 (n = 59)
1-hour EEG:

Enrolled if seizures

Phenobarbital
free level 25 g/mL

Phenytoin
free level 3 g/mL

43% 
cessation

45% 
cessation

57% cessation with both ASMs



1. Seizure severity / burden
– 88% mild vs. 10% severe with cessation

2. Seizure course, i.e., timing of randomization
– 81% decreasing vs. 30% increasing

Phenobarbital vs. phenytoin trial  
Efficacy affected by:

Painter NEJM 1999 



Acute Provoked Neonatal Seizures:
Resolve in hours to days

Vertical black lines = seizure activity

Lynch Epilepsia 2012

Example:
15 neonates 
with HIE



Real-world challenges for neonatal 
seizure treatment trials

• Seizure severity/burden highly variable
– Major determinant of ASM efficacy

– Cannot currently be measured rapidly at time of 
enrollment or randomization

• Timing of randomization is key
– Need to randomize early in the course of seizures



Boston Bumetanide Trial Design

• Newborns with acute seizures refractory to 
phenobarbital load

• Add-on bumetanide vs. standard therapy control group
• Randomized, double blind
• Dose escalation design to test consecutively higher 

doses of bumetanide



Total seizure burden in min/h
(ranked by subject)

6/10 with 
lowest 
burden are 
controls, 
2 received 
0.1mg/kg

1/10 with 
highest 
burden were 
controls, but 
4/5 of the 
0.3mg/kg 
dose group



Control
Bumetanide

p=0.008

Control
Bumetanide

p=0.0004

Soul Ann Neurol 2021

Quantitative seizure reduction 
greater in bumetanide than control



- Control
- BTN 0.1
- BTN 0.2
- BTN 0.3

p=0.008

Soul Ann Neurol 2021

Greater seizure reduction with 
higher bumetanide dose exposure



Levetiracetam (LEV) Trial
NCT01720667 Sharpe Pediatrics 2020

• Trial compared LEV 40-60 mg/kg to Phenobarbital 
20-40 mg/kg as first line therapy
• Randomized, double-blind
• Continuous cvEEG monitoring

• If seizures persisted, subjects crossed over to 
receive other ASM

• Phase II trial Primary Outcome:  Compared rate of 
seizure cessation between treatment groups



Levetiracetam Trial: Efficacy Data
NCT01720667: Sharpe Pediatrics 2020

% of newborns with seizure cessation 

Time 
(hours)

Phenobarbital
(%)

Levetiracetam
(%)

1 h 93 49

24 h 80 28

48 h 64 17



Trial endpoints/outcome:
1. Short-term outcome

- reduce seizure burden, morbidity, hospital stay

2. Reduce long-term neurologic disability
- probably mediated by reduced seizure burden

3. Reduce rate of later epilepsy
- probably mediated by reduced seizure burden



Long-term Outcomes of Trials
• No long-term outcome data

– PB vs. PHT trial - NEJM 1999
– NEMO: stopped early, enrolled 14 subjects, 3 died – Lancet Neurol 2015
– Levetiracetam vs. Phenobarbital trial - Pediatrics 2020
– ANSeR (monitoring) trial - Lancet Child Adolesc Health 2020

• Long-term outcome data available: 
– EEG/aEEG vs. clinical seizure treatment trials – Pediatrics 2010, 2015
– Boston Bumetanide Trial – Annals of Neurology 2021

• Outcome data – Annals of Child Neurology Society 2023 

Need adequate funding, requirement to obtain long-term outcome 
data required to assess both ASM efficacy and safety



Trial Design to Achieve Primary Outcome
• Short term outcomes:

– Quantitative ASM response – early phase
– Compare seizure burden among groups
– Safety data – adverse events

• Duration of stay, other short-term morbidities

• Long-term outcome
– Rates of neurologic impairments – many measures
– Rates of epilepsy
– Measures ASM efficacy and safety

Soul Pediatr Res 2019



Trial Design to Achieve Primary Outcome
Trial Design needs:
• Careful choice of seizure etiologies

– affects long-term outcome, depends on trial phase
• Prolonged conventional EEG monitoring
• Control group to assess ASM efficacy & safety
• Rapid randomization early in seizure course
• Balance/Analyze effect of seizure severity 

– Requires sufficient sample size
• Measure ASM levels to analyze dose exposure
• Long-term follow-up data!

Soul Pediatr Res 2019
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NOWS & Core Outcomes 
for regulated trials
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Toronto Outcomes
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Outline

1. The NOWS COS

2. Challenges and Considerations developing COS

3. Justifying Proposed Efficacy Endpoints

4. Best Practices choosing appropriate primary endpoints for regulated trials





NOWS

1) Challenge: to evaluate new (pharmacological) interventions
2) Problem: Heterogeneity in existing outcomes
3) Solution: a Core Outcome Set



Conclusions: 

Inconsistent selection and definition 
of primary and secondary outcomes 
exists in the present literature of 
pharmacologic and 
nonpharmacologic interventions for 
managing opioid withdrawal in 
neonates. 

No studies involved parents in the 
process of outcome selection. These 
findings hinder evidence synthesis 
to generate clinically meaningful 
practice guidelines. The 
development of a specific core 
outcome set is imperative.





Problem:
outcome definitions

2nd Most common

Most common







Parent interviews

•58 total women screened
• 11 non opioid withdrawal

(9 SSRI, 4 BDZ)
• 27 iatrogenic withdrawal
• 14 declined to participate
• 6 women recruited

REB approval
Consent and
recorded
Transcription
Thematic analysis in
duplicate



What do Parents think?

0 1 2 3 4 5 6 7

Addition of adjunct

Duration of separation from extended family

Duration of separation from siblings

Ability to breastfeed

Time of onset of withdrawal symptoms

Length of hospital stay

Duration on medication

Duration of separation from mother

Preventing caregiver burnout

Healthy newborn at discharge (gaining weight, feeding)

Free of withdrawal symptoms post discharge

Duration until adequate symptom control

Number of parents reporting outcome as important (N = 6)



NOWS COS

13 Outcomes
With definitions



NOWS COS Knowledge Translation
• International neonatal consortium



2. COS Challenges and Considerations

1) Content Validity of the Core Set
1) Rigor in Development

2) Consensus on Definitions

3) Consensus on Measurement Instruments

2) Minimal Reporting Standards







Conclusions:
A large proportion of pediatric COS show
important gaps in design methodology.

Pediatric COS development methods
would benefit from the inclusion of the
patient and family voices in the COS
development process, defining and
applying a priori criteria on how to reach
COS consensus, and clear methods
reporting.

Clinical researchers should consider
using pediatric COS that have been
developed according to current best
practices in designing their studies.







COIN

Conclusions and relevance 

A COS for clinical trials and other 
research studies involving infants 
receiving neonatal care in a high-
income setting has been 
identified. 

This COS for neonatology will 
help standardise outcome 
selection in clinical trials and 
ensure these are relevant to 
those most affected by neonatal 
care.



Final COIN Core Outcome Set
1. Survival

2. Sepsis

3. Necrotising enterocolitis

4. Brain injury on imaging

5. General gross motor ability

6. General cognitive ability

7. Quality of life

8. Adverse events

9. Visual impairment or blindness

10.Hearing impairment or deafness

11.Retinopathy of prematurity
(preterm only)

12.Chronic lung disease /
bronchopulmonary dysplasia
(preterm only)



Evolving definition of a
Surrogate Endpoint:

“… a substitute for a direct
measure of how a patient
feels, functions, or survives.
A surrogate endpoint does
not measure the clinical
benefit of primary interest in
and of itself, but rather is
expected to reliably predict
that clinical benefit or harm
based on epidemiologic,
therapeutic,
pathophysiologic, or other
scientific evidence.”

Glasgow, 13 March 2023







COS Best Practice
Develop COS using uniform methods 
Generate transparent reports (use COS-STAR)

Invest* in Definitions, Measurement Properties, and the 5 Core 
Elements of a Defined Outcome

Make harmonized efforts to validate 
“surrogate endpoints”



Session 2 Discussion Questions 

• What challenges exist in measuring efficacy and selecting 
endpoints for neonatal RCTs? How have these challenges 
impacted meaningful evidence generation?

• What are the best approaches for developing core outcome 
sets for key neonatal conditions and how can core outcome 
sets be used in demonstrating efficacy?

• What are the best approaches for justifying proposed efficacy 
endpoints for a neonatal trial?

Join at slido.com with code #Neonatal
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Session 2: Challenges in Measuring Efficacy for 
Neonatal Conditions with Unmet Clinical Needs
Moderator: An Massaro, U.S. Food & Drug Administration
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Lunch Break – 1 Hour

Session 3 will begin promptly at 1:00 pm


