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Association between Epstein-Barr-Virus reactivation and
development of Long-COVID fatigue

To the Editor,

Post-viral fatigue after SARS-CoV-2 infection is a major concern in
the ongoing COVID-19 pandemic. Up to 10% of patients develop
Long-COVID,! a syndrome defined by the National Institute for
Health and Care Excellence as post-infectious long-term symptoms
for more than 12weeks, which cannot be explained by alterna-
tive pathologies.1 While some Long-COVID symptoms, such as the
shortness of breath or chest pain, might be associated with organ
damage, the origin of post-COVID fatigue, including debilitating
fatigue and impaired memory and concentration, remains unclear.
Several viruses were associated with post-viral fatigue, such as
Epstein-Barr-Virus (EBV) or influenza viruses. Also, myalgic enceph-
alomyelitis/chronic fatigue syndrome, a WHO defined independent
disease, may develop, amongst other triggers, after viral infections.
However, the mechanisms leading to post-viral fatigue syndrome
in overall and especially in Long-COVID are unresolved.? So far, a
higher frequency of EBV viremia was observed only in acute severe
COVID-19 infections.®

In the present prospective study, we analysed whether Long-
COVID fatigue may be triggered by SARS-CoV-2 persistence in
the gastrointestinal or respiratory tract after acute disease,? or by
COVID-19-associated reactivation of EBV.

We tested for SARS-CoV-2 RNA in stool and throat washings,
and for EBV DNA in stool, throat washings and blood by real-time
PCR (EBV) and real-time RT-PCR (SARS-CoV-2) as described be-
fore.*> The experimental procedures were performed with per-
mission of the human ethics committee of the Medical University
of Vienna (vote number: 2281/2020). All patients provided written
informed consent. Samples were collected between 74 and 471 days
(median: 235 days) after beginning of acute SARS-CoV-2 infection in
30 Long-COVID patients characterized by persistent fatigue, post-
exertional malaise (PEM), autonomic dysfunction and/or orthostatic
intolerance. Twenty age- and sex-matched patients, who have fully
recovered after the SARS-CoV-2 infection, were recruited for con-

trol purposes. Samples were collected between 106 and 571days

(median: 275days) after beginning of acute SARS-CoV-2 infection.
All patients had mild infections, were not hospitalized and were in-
fected between spring 2020 and autumn 2021. We further analysed
virus-specific antibodies including SARS-CoV-2 IgA and IgG with
commercial ELISA assays (Euroimmun). As Long-COVID patients
showed a higher frequency of positive titres for specific EBV anti-
bodies compared with controls in earlier studies,® the patients' EBV
IgM and IgG were tested by a commercial microarray (ViraMed).
Demographic data as well as inclusion and exclusion criteria are de-
picted in Table S1. More detailed information on the methodological
procedures is listed in the Supporting Information.

At time point of sampling, SARS-CoV-2 RNA was detectable nei-
ther in throat washing nor stool in any of the study participants by
real-time RT-PCR. SARS-CoV-2 antibody titres (IgA and IgG) did not
differ between the cohorts (Figure S1). Most study participants had
been vaccinated after COVID-19 disease prior to sampling (24/30
in Long-COVID patients, 17/20 in controls). EBV real-time PCR was
negative in all blood or stool samples. However, EBV DNA was de-
tected in throat washings in 15/30 (50%) of Long-COVID patients
while only in 4/20 (20%) of non-Long-COVID patients who had
recovered from their SARS-CoV-2 infection (p = .0411). EBV load
levels were not significantly different between the two cohorts
in EBV-specific real-time PCR positive samples (Figure 1). All pa-
tients of both groups, except one patient in the fully convalescent
COVID-19 group (SARS-CoV-2 - LC), had past EBV infections, as
confirmed by EBV IgG seropositive and IgM seronegative status at
the time of investigation, thus, the EBV replication observed was
due to EBV reactivation rather than primary infection. EBV specific
antibody titres as assessed by microarray in blood were not different
between the groups (Figure S2).

Taken together, SARS-CoV-2 persistence could not be detected in
our study participants up to 10weeks after infection, but EBV reacti-
vation in the throat was more common in patients with Long-COVID
fatigue, also months after acute SARS-CoV-2 infection, compared with

convalescent SARS-CoV-2 patients. This suggests that EBV replication
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FIGURE 1 EBV DNA copies/ml measured by in-house real-
time PCR in throat washing samples of patients after SARS-CoV-2
infection with Long-COVID fatigue (SARS-CoV-2 +LC) and without
Long-COVID fatigue (SARS-CoV-2 - LC). Bars indicate median

plus interquartile range. Dotted line indicates the detection limit.
Statistical analysis was performed by Mann-Whitney U test. A p-
value <0.05 was considered significant.

may be a co-factor in a sub-group of patients developing Long-COVID
fatigue. However, contributing factors, such as HLA-subtype depend-
ing on the answers to latent EBV infection, have not been evaluated
in this study and represent limitations. Earlier reports of differences in
the EBV antibody profile of Long-COVID patients® could not be con-
firmed, possibly due to the small sample size analysed in our study.
Further and larger studies are needed to clarify the impact and mech-
anism of EBV-associated Long-COVID fatigue.
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