
Update on 
Long COVID trials
Angela M. Cheung MD, PhD, FRCPC

University of Toronto | University Health Network

December 12, 2025



Disclosures
Industry

▪ MediciNova provided drugs for RECLAIM trial

Non-industry

▪ NPI for Long COVID Web

▪ NPI for RECLAIM

▪ NPI for CANCOV

▪ Served as an advisor for CIHR, Chief Science Advisor’s office, 
CADTH, CITF



Where are we?



Impact in Canada

▪ 400 million people affected worldwide

▪ Loss of 1% GDP

▪ 3.5 million with LC (2023 Stats Can)

▪ 100,000 Canadians have been unable to return to work or school 
(CCAHS-FQ 2023, Stats Can)

▪ Census 40.5 m (2023) –> 41.7 m (2025)

Al-Aly Z et al.
Nat Med 2024



Current Understanding

▪ Multisystem disease

▪ Affects physical, cognitive, and emotional health, as well as social 
well-being

▪ Decreases quality of life, increases morbidity and mortality

▪ Affects the individual, family, social circle



Pathogenic Mechanisms

▪ Immune dysregulation 

▪ Inflammation

▪ Endothelial dysfunction

▪ Viral or viral particle 
persistence

▪ Thrombotic microclots

▪ Mitochondrial dysfunction

▪ Perturbations to microbiome 

*WHO Report: Expanding our understanding of Post COVID-19 condition. 2021. ISBN 978-92-4-002503-5



Bayarri-Olmos R et al. JCI Insight 2025;10(16):e194314. 
https://doi.org/10.1172/jci.insight.194314.   
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Viral / Viral Particle 
Persistence



▪ 102 nirmatrelvir-ritonavir vs 53 placebo-ritonavir (2:1 randomization)

▪ 15-day intervention, 15-week follow-up

▪ Primary outcome – core symptom severity on Likert scale (no difference)



▪ 49 nirmatrelvir-ritonavir vs 51 placebo-ritonavir (1:1 randomization)

▪ 15-day intervention, 6-week follow-up

▪ Primary outcome – PROMIS-29 PHSS (no difference)



▪ N = 68 vs 37 (2:1 randomization)

▪ 6 doses, F/U to day 71

▪ Primary Outcome: PROMIS Fatigue (no difference)



outsmart-LC: mAbs for Long COVID

Presented summary of unpublished data

Presented by Ameila Deitchman PharmD, PhD

3rd International Long COVID Conference | November 2025



outsmart-LC: Top line results

Presented summary of unpublished data

Presented by Ameila Deitchman PharmD, PhD

3rd International Long COVID Conference | November 2025



Autoimmunity



▪ N=119 (1:1 randomization rovunaptabin vs placebo)

▪ 2 infusions 2-week apart, 90-day follow-up

▪ Primary outcome – FACIT Fatigue Scale (no difference)



▪ 16 rovunaptabin vs 14 placebo (1:1 randomization)

▪ Day 0 and Day 48 intervention, 28-day follow-up

▪ Primary outcome – TEAEs [9 vs 5, ns]

▪ Secondary outcomes – Fatigue (FACIT, Bell score, Fatigue Severity Scale), QOL



Immune dysfunction



Structure of 

Presented by Angela M. Cheung MD , PhD 

3rd International Long COVID Conference | November 2025
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Ibudilast (MN-166) 

Small Molecule / Oral meds 

Same Active ingredient approved in 1989 in Japan with lower dose 

• Asthma (20mg/day)   Post-stroke symptoms (30mg/day)

Mechanism of action 

• PDE 3,4,10,11 inhibition

• MIF inhibition (Macrophage migration inhibitory factor)

• TLR4 inhibition

Expected Clinical Effects in Neurological Indication 

• Anti-platelet aggregation / Vasodilation=> increase cerebral blood flow

• Anti-inflammation 

• Glia attenuation 

• Neuroprotective cytokine /chemokine 



Pentoxifylline

▪ Xanthine derivative (1H-Purine-2,6-dione, 3,7-dihydro-3,7-dimethyl-1-(5-
oxohexyl)-xanthine)

▪ Oral medication taken 3 times a day

▪ Used for occlusive vascular disease / intermittent claudication for decades in 
North America

▪ First approved in Europe in 1972



Pentoxifylline Mechanism of 
Action



Characteristics of Participants

*First patient entered on May 31, 2023 and last patient entered on Dec 20, 2024. N=460

▪ Presented unpublished data



Characteristics of Participants

*First patient entered on May 31, 2023 and last patient entered on Dec 20, 2024. 

▪ Presented unpublished data



Primary Outcome – SF-36 PCS
Trajectories of mean PCS over 6 months

Presented by Angela M. Cheung MD , PhD 

3rd International Long COVID Conference | November 2025

▪ Presented unpublished data



Secondary Outcomes

▪ SF-36 MCS 

▪ Neurocognitive testing using Test My Brain (6 different tests)

▪ 6-minute walk test

▪ Borg Dyspnea Scale

▪ Fatigue

▪ PEM

▪ Symptoms

27



Subgroup and Sensitivity Analyses

▪ Age     Certainty of COVID infection

▪ Sex     Wave of COVID infection/variant

▪ No. of COVID infections  Duration of Long COVID

▪ Duration of intervention  Heterogeneity of phenotype

▪ Dose of intervention   Heterogeneity of endotype

▪ Primary outcome-SF-36 PCS 

Limitations



Conclusions

Presented unpublished data

29



Rintatolimod (dsRNA)

▪ 40 rintatolimod vs 40 placebo 
(1:1)

▪ 36 vs 30 completed

▪ Twice weekly for 12 weeks

▪ F/U to week 13

▪ Primary Outcome: PROMIS 
Fatigue Score at week 13           
(no difference)



Other trials



• 24-week RCT, single center in Boston

• N = 37 vs 21, high drop out rate

• Increased NAD+ levels, but did not improve cognition or symptom recovery



Honorable Mention



Prevention of Long COVID

Presented by Carolyn T. Bramante MD, MPH 

3rd International Long COVID Conference | November 2025







Summary

▪ None of the RCTs have shown efficacy

▪ Many more with results in 2026-2027

▪ Prevention is key – vaccination, masking, Paxlovid, metformin



Thank you!
Questions / Comments? Email: angela.Cheung@uhn.ca
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