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Mechanism of Action

• Baricitinib: oral janus kinase 1/ 2 inhibitor

• Jak 1/2 inhibition using Baricitinib in hospitalized COVID-19:

• COV Barrier
• Hospitalized pts with COVID 

• Baricitinib had similar safety profile to SOC and was associated with reduced 
mortality among (Marconi V, Lancet Respir Med 2021)

• Hospitalized pts not on mech ventilation
• Bari + Remdesivir superior to remdesivir alone particularly among those getting 

high flow oxygen or noninvasive mech ventilation (Khalil AC NEJM 2021)
• Patients receiving getting invasive mechanical ventilation or ECMO 

• Mortality benefit (Ely W, Lancet Respir Med 2022)



REVERSE-LC: Rationale

Peluso & Deeks, Cell Press

Impact of baricitinib on neurocognitive function and reservoir being evaluated in persons with HIV 
(Marconi, Gavegnano: NCT05849038)



Study Drug: Baricitinib
• FDA approved for use in moderate 

to severe RA (2018) and alopecia 
areata (2022)

• Oral med, daily dosing

• Good safety/side effect profile

• Safe in acute COVID-19

• Participant dosing based on 
current renal function 

Participant eGFR Baricitinib Dosage

> 90 mL/min/1.73m2 4 mg/day

60 to < 90 mL/min/1.73 m2 2 mg/day

30 to <60 mL/min/1.73 m2 1 mg/day

eGFR< 30 mL/min/1.73 m2

Hold drug, recheck in 2 weeks.
If eGFR improves, resume dosing by eGFR as suggested in above rows.
If eGFR remains stable or worsens, continue to hold drug and recheck 

approximately every 2 weeks.

Permanent discontinuation of drug if participant eGFR 

remains <30mL/min15 mL/min/1.73m2 after an approximate 
6-week period (approximately 3 checks).
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RVLC: Evaluation of immunotherapy from acute covid to long covid

REVERSE LC:
Randomized placebo 
controlled study of 
baricitinib 4mg oral 
once daily for 6 
months, N=550, 4 sites

Funded by NIA

Wes Ely
Vanderbilt

Vince Marconi
Emory

Priscilla Hsue
UCLA



• COVID infection at least 6 months prior to enrollment.
a. Cohort 1 (n=500): Documented SARS-CoV-2 infection 6 or more months prior using an 

Antigen or PCR test
b. Cohort 2 (n=50): Suspected COVID infection, compelling history yet no positive COVID 

test (e.g., first wave COVID-19 prior to test availability)

• Clinical Evidence of Long COVID defined by all points below.
a. At least one Long COVID symptom that is new or worsened since the time of SARS-CoV-2 

infection
b. Symptoms must have been present for at least 6 months prior to screening. 
c. Symptoms must be reported to be at least somewhat bothersome and to have an impact on 

quality of life and/or everyday functioning.
d. Symptoms cannot be explained by an alternative diagnosis.
e. Cognitive impairment present defined by having at least 20% positive items on the 39-item 

ECog questionnaire.

Key Inclusion Criteria
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Primary objective: To determine the safety and efficacy of baricitinib versus placebo on objective 

neuropsychological outcomes at 6-month follow-up in participants with neurocognitive LC. 

Secondary objectives: To determine the  effect of baricitinib versus placebo on:

• additional neurocognitive objective domains

• participant-reported cognitive dysfunction

• exercise capacity (peak VO2) using cardiopulmonary exercise testing (CPET)

• Brain MRI findings

• other participant-reported outcomes

• quality of life at 6- and 12-month follow-up

• and the global cognition index at 12-month follow 

Exploratory objective: To evaluate the effect of baricitinib versus placebo on 

• plasma and cerebrospinal fluid (CSF) biomarkers

•  autonomic function, and neuroimaging at 6- and 12-month follow-up in 

• identify inflammatory mediators of neuropsychological outcomes. 

Study Objectives
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• CNS-VS: Cognitive testing battery comprised of validated and 
psychometrically robust neuropsychological tests.

• At n=500, we’re 90% powered to detect a true mean difference of 5 or more 
points in the neurocognitive index between the drug and placebo groups.

• Cognitive Domains for RVLC:

• Verbal and Visual Memory

• Finger Tapping Tests (fine motor control)

• Symbol Digit Coding (processing speed)

• Stroop Test (reaction time)

• Shifting Attention Test (executive function)

• Continuous Performance Test (attention over time)

• Digit Span (working memory)

Primary Objective Measure
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• Cardiopulmonary Exercise Testing (CPET): measures cardiorespiratory fitness or exercise 
capacity (peak VO2)during maximal effort exercise

• 6-Minute Walking Test (6MWT): sub-maximal exercise test that assesses aerobic 
capacity and endurance by measuring a distance walked over 6 minutes

• Questionnaires: subjective measurements from participants on multiple areas of 
interest

• Quality of Life (EuroQoL-5D-5L)

• Post Exertional Malaise (DSQ-PEM)

• Symptom Burden (SBQ-LC)

• General wellbeing (PROMIS-29)

• Subjective cognition (PROMIS-CF-SF8a)

• Mental Health (DASS-21)

• Orthostatic Intolerance (OIQ)

• Autonomic Dysfunction (COMPASS-31)

Secondary Objectives Measures
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• Biospecimens: plasma, PBMCs, and CSF collected at multiple timepoints 
will be used to investigate inflammatory markers/changes
• Biospecimen analysis to be guided by the BnB committee

• Neuroimaging: brain structure and measure of atrophy via MRI

• Autonomic Dysfunction: at certain sites, Tilt Table/Autonomic Function 
Testing will be available to investigate AD

Exploratory Objectives Measures
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Administrative supplement for gut 
biopsy and microbiome assays 
submitted



Baseline Baricitinib vs Placebo

1M 3M 6M
Primary Endpoint

12M

Follow Up

Assessments
Patient Reported Outcomes including PEM

CNS-Vital Signs
CPET (opt-out)

LP (opt-in)
MRI (opt-in)

Tilt table (opt-in)
Additional (gut biopsy)

0M

Screen

Flow through study: informed by patient 
partners

Multiple safety lab rechecks
between months 1-5 due to 
eGFR changes and lipid changes



National Institute on 

Aging

Long COVID Patient 

Representatives

Executive Committee

Protocol Development 

Committee

DSMB
Statistical Analysis 

Team

Enrolling Sites
UMN | VUMC (CIBS) 

Emory | UCSF

Vanderbilt Coordinating Center 

(VCC)

Site and Regulatory Management

Amanda Bistran-Hall
Debbie Clark

Vanderbilt Institute for Clinical and 

Translational Center (VICTR)

Scientific Project Management

Shelby Meier, PhD

REVERSE LC 

Organizational Chart

REVERSE-LC is a 
highly collaborative 

study, not just 
between institutions 

but also within the 
VUMC infrastructure 

as well. 



Hannah Davis

Gina Assaf

Jaime Seltzer

Kelly Sealey



• In-person in Nashville 

• Site PI’s and lead coordinator

• Subject matter experts with 
lived Long COVID Experience 

• Family Members of individuals 
with lived Long COVID 
experience 

Kick-Off Meeting
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CONSORT Flow
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Potential participants are considered enrolled 
after they have been RANDOMIZED.

ITT = any participant that was randomized, including 
participants that don’t take any drug/placebo

mITT/safety = any participant that received at 
least a single dose of drug/placebo

Identified/Assessed for eligibility:
Pre-Screening database entries before consent

Randomized:
Participants that signed consent form and remain eligible after 

baseline eligibility checks.

ITT

mITT/safety

ITT

mITT/safety

Consented:
Meet all pre-screening eligibility criteria and sign consent form.

PLACEBO
N=275

BARI
N=275

Excluded at 
pre-screen

Excluded 
after consent



• Sending the consent for them to read on their timeline

• Conducting consent remotely to minimize in-person time

• Confirming as much about the eligibility criteria as possible remotely, 
before having potential participants come in person for screening labs

Design: Minimize Burden on Participants
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• Questionnaires obtained remotely via an app
• Symptom Tracker- 5-10 min
• SQB-LC Circulation 5 min
• PROMIS-29 8-10 min
• PROMIS-CF-SF8a 5 min

Design: Remote data collection
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Vanderbilt
(Ely)

Emory
(Marconi)

UCSF
(Peluso)

U of Minnesota
(Bramante)

Enrolling Sites

Key Collaborating Labs

Yale
(Iwasaki)

Stanford
(Levy)

UCSF
(Henrich)

Abbott
Labs



REVERSE LC Schedule of Activities



Expansion Sites



• Duration of time between consent and randomization

• Based on feedback from participants

• Monitoring labs done close to participants homes (as allowed per local 
regulations for each enrolling site)

• Careful enrollment pacing 
• Important to have space and scheduling flexibility for participants

• Complete data for 6- and 12-month CPETs, AFT/TTs, MRIs, LPs

Continued Input from those with Lived 
Experience
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How can we be found?
• reversinglongcovid.org
• Each site has their own website
• ResearchMatch.org
• Clinicaltrials.gov
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Operational 
Considerations for DCTs in 

Long COVID



Disclosures

• This study was supported in part by Pfizer



The Study
Methods 
Paper 

Published in 
American 
Journal of 
Medicine

Design: 

• Phase II, Randomized, Double Blind, Placebo Controlled

Regulatory Oversight:

• FDA via IND Application

Intervention: 

• Nirmatrelvir/ritonavir vs placebo/ritonavir (15 days)

Outcomes: 

• Primary - PROMIS-29 Physical Health Summary Score (Baseline to Day 28)

• Secondary – PROS

• Exploratory - Immunophenotyping



Develop scalable procedures

Enroll 100 participants in a year

Open in all 48 contiguous states

Investigator initiated digital, 
decentralized, and democratized 

clinical trial design

The Goal



Long COVID presented a unique 
opportunity …

• Patients have significant disease 
burden and disability making traditional 
research visits often  incompatible 

• Many participants felt unheard and a 
sense of mistrust of providers who 
dismissed their symptoms

• Large population of potential 
participates 

• Unknown cause and no treatment 
options → UNMET RESEARCH NEED

Leveraging a decentralized design 
allowed us to …

• Prioritize convenience and access by 
delivering research direct to the 
participant reducing participant burden 

• Tailor and control communications with 
central staff using consistent and 
compassionate approach

• Access participant populations that 
would otherwise not be reached 

• Increase traditional timelines be faster 
to results 

Why a DCT for Long COVID?



Regulatory  

• Submission strategy and timing 

• Legal considerations 

• IP Distribution, Prescribing Laws, Telemedicine

• External collaborators 

• Engagement and reliance determinations 

• Local context considerations 

• Scope and focus of IRB review

• Meeting FDA requirements in decentralized models 

• Monitoring



Operations  

• Increased reliance on vendor partnerships & digitalization

• Operations need to consider the “site” processes 

• Roles and responsibility considerations of study team 

• Risk evaluation and mitigation

• Vendor complexity



Participant Interaction 

• Participant Interaction

• Providing participants with the quality service remotely

• Meet or exceed experience of traditional trial

• Trust building 

• Communication methods

• Review of “real time” data



Results 

First Participant First Dose – Last Participant 
First Dose 

• 8 months 

7/11/2023 – 3/12/2024

119 total consented

• 10.5 months

• 4/14/2023-2/26/2024

100 total randomized

• 89 at least 1 dose & completed baseline/day 28 PROs

• 86 took 15 days of treatment & completed baseline/day 28

Study results paper



How Patient Engagement 
Improves Clinical Trials:

Learnings from Long COVID 
and RECOVER-TLC

Justin Lin
Parent Caregiver
May 20, 2026



Nothing to Disclose



About Serena and Justin



Serena’s Story

From the 2nd Annual RECOVER-TLC Workshop
Sep. 9, 2025 in Bethesda, MD



Long COVID in Children and Teens

• As many as 6 million children in US impacted

• Often misunderstood or written off by medical providers, schools, etc.

• Disparate access to healthcare resources and educational supports

• Limited treatment options: pediatricans extremely reluctant to prescribe 
anything off-label to children



Kids are Overlooked in Research and Care

• 400-500+ clinical trials for Long COVID currently registered globally

• The Sick Times found 6 pediatric Long COVID clinical trials as of Feb 
2026.

• Fewer than 20 pediatric Long COVID clinics nationwide: most states 
have zero. Long waitlists and travel distances.



Kids with Long COVID are Struggling

• Stigma: disability is often invisible and no “one size fits all” - different 
manifestations / phenotypes

• Looming adolescent mental health crisis

• Hopes and dreams derailed at such a pivotal time: real risk of a failure 
to launch into adulthood



BRAVE-LC:
Low-dose Naltrexone
Pediatric Clinical Trial



Goal: LDN label change for kids

• Anecdotal effectiveness widely reported across Long COVID community

• LDN is low-risk and readily obtained off-label by adults

• High-dose already prescribed to children for addiction, eating disorders

• If we can get one label change for kids, maybe more will follow



Gold-Standard Pivotal Trial

• ~1,300 participants, age 6-25

• ~150 sites across the US

• Phase 3, 2 parallel arms, double-blind, placebo-controlled

• Primary Endpoint: fatigue (physical + cognitive) - PedsQL-MFS

• Secondary: by age group, QoL, pain, neurocognitive function, safety

• Exploratory: PK in children, mental health, biomarkers, durability of 
effect, by sub-group (ME/CFS, Dysautonomia, POTS, MCAS, PEM)



BRAVE-LC:
Positive Impact

Regardless of Results



An Improved Standard of Care

The trial establishes a playbook that pediatricians can follow to diagnose Long COVID 
in children and teens, developed by top pediatric LC experts for the first time.

We are:

• Taking history and establishing an epi. (or test confirmed) link to COVID infection

• Confirming the child’s illness essentially conforms to the NASEM definition for Long COVID.

• Ruling out other potential conditions (eg. thyroid, anemia, etc.) through lab tests and PI medical judgment.

• Measuring and documenting actual level of impairment (fatigue, cognitive, sleep, QoL) that the child is 
experiencing.

• Confirming and documenting phenotype of their illness (eg. tilt table test for POTS)



Essentially BRAVE-LC enables pop-up pediatric
Long COVID clinics across the US for a limited time

The best second opinion a family can get



Best Practices and Future Trials

We are also:
• Demonstrating how e-diaries can be incorporated into a treatment regime that improves 

doctor / family communication and recovery tracking.

• Advocating best practices for visits and care touches that are as inclusive and convenient as 
possible

• Establishing protocols and endpoints that can be re-used by future trials

• Sharing all raw data to public: can inform future investigations into pathogenesis, 
biomarkers, etc.



Raising Awareness of Pediatric Long COVID

• Primary care providers

• Schools

• Press / Media

• Mobilize local patient advocacy groups

To the kids and families: 

Stay BRAVE. You are not alone. 
We’re fighting for you.



Rewind:
Background on RECOVER



RECOVER 1.0: Two Years Ago



RECOVER-TLC: a fresh reset

• NIAID leadership

• Annual conference, regular webinars

• RECOVER-TLC Working Groups to 
evaluate submitted therapeutics

• 3 new clinical trials launching:

• LDN (pediatric), GLP-1, stellate ganglion 
block

• Patient and community engagement 
at all levels



Small Protocol Working Group

• 40+ meetings (1-2x / week) over Teams

• 5 SMEs from all over the country (incl. leading pediatric LC clinicians)

• 2 patient / community reps

• Medical officers from NIAID

• Also: data scientists / statisticians, pharmaceutics, safety, regulatory, 
RTI CRO team

• Special experts: neurocognitive, safety, etc.



Behind the Scenes:
Example Learnings



#1: Getting Inclusion Criteria Right

From: professional lab test
required after 2023

To: at-home test acceptable OR 
met clinical criteria + epi link to test-positive individual

How many of you have professional lab tests for your kid’s
COVID infections?

Eventually did you even tell your pediatrician about your
kid coming down with COVID?

Pediatricians have stopped bothering to record COVID test 
results in the EHR

(Taken from previous adult Long COVID studies) 



#2: Minimize Clinic Time w/ Telehealth

• Every clinic visit = missed day of school, missed day of work for parent, 
logistics for siblings. Not to mention potential long-distance travel.

• Went from 9 potential in-person visits —> just 3 (rest remotely)

• Initial enrollment: 2 full days in-person —> 1 day with initial screening and 
assessments instead done online, saving 6+ hours of clinic time

• After-hours and weekend appointments whenever possible



#3: Child-friendly ODT Melts vs. Pills

Dosage: requires swallowing three pills / day (3 x 1.5mg = 4.5mg total)

Size 3 capsules: over 1/2 inch long



Soliciting and Acting on
Public Feedback



Public Comment Period



Patient-Led Research Collaborative Scorecard

Scorecard measures:

• Patient / Partner Governance

• Integration into Research Process

• Patient Burden

• Research Organization Readiness

Learn More about the
Patient-Led Research 

Collaborative Scorecard:

Next: expanded Community Advisory Board



Recap

• Patient engagement can create a better trial

• Trials can make a positive impact regardless of the results

• But most importantly…



Always remember who you’re fighting for

From the 2nd Annual RECOVER-TLC Workshop
Sep. 9, 2025 in Bethesda, MD



Thank You

Justin Lin
justin@lin.contact

Learn More about RECOVER-TLC:

Special thanks to:




	RVLC.for.SCT.2026
	Slide 1: Randomized Double-Blind Placebo-Controlled Trial EValuating Baricitinib on PERSistent NEurological and Cardiopulmonary symptoms of Long COVID  
	Slide 2: Funding / disclosures
	Slide 3: Mechanism of Action
	Slide 4: REVERSE-LC: Rationale
	Slide 5: Study Drug: Baricitinib
	Slide 6: Subject Matter Experts with Lived Long COVID Experience who contributed to RVLC study planning
	Slide 7: RVLC: Evaluation of immunotherapy from acute covid to long covid
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: CONSORT Flow
	Slide 18
	Slide 19
	Slide 20
	Slide 21: REVERSE LC Schedule of Activities
	Slide 22
	Slide 23
	Slide 24: How can we be found?
	Slide 25

	Holub J_SCT 2026 Annual Meeting 
	Slide 1: Operational Considerations for DCTs in Long COVID
	Slide 2: Disclosures
	Slide 3: The Study
	Slide 4: The Goal
	Slide 5
	Slide 6: Regulatory  
	Slide 7: Operations  
	Slide 8: Participant Interaction 
	Slide 9: Results 

	1_FULL WITH VIDEO - Lin Justin_SCT 2026 Annual Meeting 
	Slide 1:   How Patient Engagement  Improves Clinical Trials:  Learnings from Long COVID  and RECOVER-TLC    Justin Lin Parent Caregiver May 20, 2026
	Slide 2: Nothing to Disclose
	Slide 3: About Serena and Justin
	Slide 4: Serena’s Story
	Slide 5: Long COVID in Children and Teens
	Slide 6: Kids are Overlooked in Research and Care
	Slide 7: Kids with Long COVID are Struggling
	Slide 8: BRAVE-LC: Low-dose Naltrexone Pediatric Clinical Trial
	Slide 9: Goal: LDN label change for kids
	Slide 10: Gold-Standard Pivotal Trial
	Slide 11: BRAVE-LC: Positive Impact Regardless of Results
	Slide 12: An Improved Standard of Care
	Slide 13: Essentially BRAVE-LC enables pop-up pediatric Long COVID clinics across the US for a limited time  The best second opinion a family can get
	Slide 14: Best Practices and Future Trials
	Slide 15: Raising Awareness of Pediatric Long COVID
	Slide 16: Rewind: Background on RECOVER
	Slide 17: RECOVER 1.0: Two Years Ago
	Slide 18: RECOVER-TLC: a fresh reset
	Slide 19: Small Protocol Working Group
	Slide 20: Behind the Scenes: Example Learnings
	Slide 21: #1: Getting Inclusion Criteria Right
	Slide 22: #2: Minimize Clinic Time w/ Telehealth
	Slide 23: #3: Child-friendly ODT Melts vs. Pills
	Slide 24: Soliciting and Acting on Public Feedback
	Slide 25: Public Comment Period
	Slide 26: Patient-Led Research Collaborative Scorecard
	Slide 27: Recap
	Slide 28: Always remember who you’re fighting for
	Slide 29: Thank You
	Slide 30


