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“Humbled by the expertise and patient voices that are so powerful”

“Meet the challenges with tenacity, grace and wisdom”

“Partnership will last beyond the two days”
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Balcom, et al., Brain 2021

Post-Intensive Care 
Syndrome

Heterogeneity of Symptoms
(splitters and lumpers)



Challenges

• Epidemiology not clear

• No diagnostic tests (even documentation of infection)

• No treatment for altering disease course

• Gap in understanding of pathogenesis

• Lack of resources



Chronic active 
plaque

Chronic 
plaque Control

Moreno MA,et al.,  2018

Sefarini 2013, 2014, 2017, 2019
Veroni et al., 2018
Tzartos et al., 2012
Hassini et al., 2018

Persistent EBV in brain



Forest plot for risk of MS after EBV infection (Handel et al., 
2010)



Viral/microbial etiology

• Persistent infection

• Defective virus/ viral products

• Reactivation of latent viruses/co-infection

• Microbiome





Yao Q,----Egan JM. NEJM 
Evidence in press

SARS-CoV-2 in taste papillae



Persistent Immune activation

• Innate immune activation

• Autoimmune antibodies

• Immune exhaustion

• ?Genetic factors



Lee et al. Brain 2022

Lee et al., NEJM 2021

50 µm

CD68: Macrophages GFAP: Astrocytes CD3 T cells CD61: Activated platelets 

Platelets are sticking to 
endothelial cells and 
forming clots

Perivascular activated 
macrophages

Perivascular activated 
astrocytes

Very few T cells and 
confined to the blood 
vessels



Control

COVID-19

Activation of endothelial cells 
(PECAM-1)

Deposition of complement

Deposition of IgG and IgM

Lee at al., Brain 2022



Suggestions

Infection associated chronic illnesses: An entity

Patient engagement at every step of research process

Development of diagnostics/ biomarkers

In vitro organoids or in vivo animal models

Multidisciplinary clinics

Study pathogenesis in the context of clinical trials

Innovative design of clinical trials 



Keystone Symposia
Long-COVID
Aug 27-30, 2023
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