
In vitro modelling of the effects of impaired HDL on atherogenesis in Long COVID 
syndrome
M. Wong1, M. Sharma1,  T. Kelesidis1,2 
1. David Geffen School of Medicine at University of California - Los Angeles
2. University of Texas Southwestern Medical Center

Theodoros Kelesidis, MD, PhD, Msc, FIDSA Associate Professor University of Texas Southwestern Medical Center Department of Medicine, Division of 
Infectious Diseases, Department of Immunology 5323 Harry Hines Blvd. Room Y9.206  Dallas, Tx 75390 Email: Theodoros.Kelesidis@UTSouthwestern.edu 

BACKGROUND
The mechanisms that drive SARS-CoV-2-related cardiovascular 
complications of Long COVID (PASC) such as atherosclerotic 
cardiovascular disease (CVD) remain unclear. Prior studies have shown 
alterations of HDL function in infections and SARS-CoV-2 infection, 
persistent oxidative stress, lipid abnormalities and macrophage 
dysfunction post COVID-19 that may contribute to HDL dysfunction and 
CVD. However, the effect of dysfunctional HDL on atherogenesis in PASC 
remains unknown. To address these gaps in knowledge, we used an 
established model of atherogenesis to assess ex vivo the role of impaired 
HDL on early atherogenesis in PASC.

OBJECTIVES
To determine the role of dysfunctional HDL in the pathogenesis 
of cardiovascular disease using a physiologically relevant model 
of the arterial wall.

CONCLUSIONS

Our in vitro model of atherogenesis can dissect the impact of HDL from patients with 
PASC on key mechanisms of early atherogenesis such as transendothelial migration of 
monocytes (TEM) and monocyte-derived foam cell formation (MDFCF). ApoB depleted 
serum was isolated from healthy participants (n=15 males, 18-40 years old) and patients 
with PASC (n=15, 40-55 years old, 7 females, 8 males) with no risk factors for CVD or 
inflammatory comorbidities other than SARS-CoV-2 infection >12 weeks prior to study 
participation. Study participants were recruited within UCLA CTSI. PBMCs from healthy 
donors (n=15) or PASC patients were added to activated endothelial cells monolayers 
(HUVECs) on collagen gels and flow cytometry assessed % TEM of monocytes and 
MDFCF (BODIPY signal compared to staining control in the presence of ApoB depleted 
serum as previously (PMID: 28926407).

RESULTS

nWhen media-containing PACS+ ApoB depleted serum was added to HUVECs and 
autologous PASC PBMC, a significantly increased proportion of monocytes 
underwent TEM(median migrated cells 19.04 vs. 7.5%, respectively) 

nWhen media-containing PACS+ ApoB depleted serum was added to HUVECs and 
autologous PASC PBMC, CD33+ macrophages inside the collagen gel had 
increased lipid content per cell (median ΔMFI BODIPY 351.9 vs. 149.7, 
respectively)(P<0.001) compared to control ApoB depleted serum and healthy 
PBMCs, respectively (Figure).

• ApoB depleted serum from patients with PASC with no CVD and 
CVD risk factors directly induces key mechanisms of early 
atherogenesis (TEM and MDFCF) in a mechanistic ex vivo assay of 
atherogenesis in the presence of autologous PBMCs from the same 
PASC patients, suggesting that impaired HDL interacts with impaired 
monocytes to contribute to atherogenesis in the setting of PASC 
potentially. 

• Further large studies in patients with PASC are needed to validate 
the role of dysfunctional HDL in Long COVID and recurrent SARS-
CoV-2 infections.
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