
Conclusion
• Lipofuscin accumulates in skeletal muscle with age

• Our preliminary data shows the accumulation of

lipofuscin in ME/CFS and post-COVID

• Lipofuscin can be a physiological marker of aging.

• Our data hints to lipofuscin-linked accelerated aging of

skeletal muscle in post-COVID and ME/CFS.

• Future outlook: What is the functional relevance of 

lipofuscin accumulation? Can lipofuscin be detected in 

the blood.

Background

Aim of the study

To investigate the accumulation of lipofuscin in skeletal muscle of 

healthy people and people with post-COVID and Myalgic

Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS).
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Lipofuscin accumulation in 
skeletal muscle

Figure 3: Electron microscopy images of lipofuscin.
Lipofuscin is a dark cellular structure and contains fats, metals, 

proteins and carbohydrates. It is seen as a cellular waste bin.

Estimated biological age based on lipofuscin 
accumulation in post-COVID and ME/CFS combined is 

109 years vs. a chronological age of 47

Lipofuscin accumulation

Figure 4: Lipofuscin accumulation 
in skeletal muscle. Lipofuscin 

accumulation (number per fiber) 
was higher in patients with post-

COVID (p=0.010) and ME/CFS 
(P<0.001) compared to controls.

Accelerated aging in 

diseased muscle

Figure 5: Lipofuscin 
increases with age. 

The amount of 
lipofuscin per fiber

shows a linear 
increase with age in 

healthy controls. 
This relation is 
absent in the 

participants with 
post-COVID and 

ME/CFS.

P=0.002, R2=0.50 

P=0.33

• Vastus lateralis muscle biopsies from 16 healthy controls (18-63 
years), 8 patients with post-COVID (28-58 years) and 4 with ME/CFS 
(28-66 years) 

• Samples processed for electron microscopy
• Imaged with an electron microscope at 1200-49500x magnification

P=0.28
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