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• Post-exertional malaise (PEM) is a disabling condition 
characterized by worsened symptoms after mental or physical 
exertion, commonly seen in Long-COVID (LC).

•  While its underlying pathophysiology is unclear, potential 
mechanisms include oxidative stress, and metabolic 
derangements.

To conduct a multiomic analysis to identify changes in energy 
metabolism, immune function and cellular stress responses 

in patients with LC affected by PEM (LC-PEM). 

• Study cohort: We included 25 LC-PEM and 25 COVID-19 
survivors without persistent symptoms (Recovered) matched 
by sex, age and COVID-19 severity. We 

• Lipidomic, Metabolomic and proteomic analysis

• Statistical Analyses included t-tests, partial-least square 
discriminant analysis (PLS-DA), Random Forest, Joint-Pathway 
analyses (KEGG database) and ROC Curve.

Table 1. Characteristics of the cohort 

➤ Significant alterations in energy metabolism were observed 
with LC-PEM, including disruptions in the amino acid 
metabolism, TCA cycle, fatty acid biosynthesis and glycolysis.

➤ Alterations in coagulation and complement pathways were 
identified in LC-PEM, with 19 proteins exhibiting significant 
changes in expression.

Figure 1. Symptoms overview of LC-PEM. 
Distribution of the number of symptomsa among 
participants (A) and  heat map of the persistent 
symptoms (B)
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> In addition to post-exertional 
malaise, participants 
commonly reported, 
Neurocognitive complaints 
(96%), dyspnea (92%), 
headache (84%), arthralgia 
(84%) & neurosensitive 
alterations (80%) 

Figure 2. Metabolomics, lipidomics (A) and 
proteomics analysis between LC-PEM and 
recovered (B).   

A. Lipidomics and 
metabolomics

B. Proteomics

51 differentially 
expressed proteins 

30 differentially 
expressed metabolites 
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Figure 3. Multi-omic analysis. A. PLS-DA analysis of the 81 
identified molecules shows distinct molecular profiles between the 
groups. B. Pathway analysis identifies 35 altered pathways in LC-
PEM. C. Random forest and D. Roc curves of the best candidates
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	Slide 1: Significant alterations in energy metabolism, coagulation, and complement pathways in LC-PEM highlight the need for a multifaceted management approach targeting both metabolic and immune dysregulation.

