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Rehabilitation after COVID-19 -
the Challenge of Post-COVID Syndrome

with Post-Exertional Malaise

Rehabilitation nach COVID-19 - die Herausforderung
des Post-COVID-Syndroms mit Post-Exertional Malaise

he COVID-19 pandemic poses a major chal-

lenge. First, it is important for patients and
their therapists to overcome the acute phase
of SARS-CoV-2 infection. In some patients,
this leads to a delayed and severe course of re-
covery with inpatient hospitalization, often
with oxygen therapy and invasive ventilation
(1). These ventilatory sequelae and subsequent
damage are similar to other long-term venti-
lated patients.

Some of the patients develop long-term conse-
quences in the sense of the post-COVID syndro-
me, which is now recognized as a multi-organ
disease, with the considerable risk of reduced
physical and/or cognitive performance and, as
a consequence, disability. Data on the frequency
vary between 3% and well over 30% depending on
the underlying definition and methodology; reali-
stically estimated, the development of a post-CO-
VID syndrome can be assumed in about 10% of
infected patients (5, 6, 16, 18).

More than one third of the population beca-
me infected with SARS-Cov-2 (detection by PCR
test) between February 2020 and May 2022.Addi-
tionally, more than two thirds of the infections
occurred in 2022, and thus predominantly with
the virus variant Omikron. Compared to other
virus variants (wild type to delta), omicron is
considered less virulent and neurotropic. Ho-
wever, based on current observations, the de-
velopment of a post-COVID syndrome must also
be assumed in approx. 5% of infections with
Omikron (20).

It should be noted that the post-COVID syn-
drome also affects younger people to a consider-
able extent. Fatigue was present in 37.2% of cases
and neurocognitive impairment in 31.3% of cases.
These were the symptom groups that contribu-
ted most to reduced health recovery and reduced
occupational resilience. However, chest pain,
anxiety/depression, headache/dizziness and pain
syndromes (limb, muscle and joint pain) were also
reported (21). In the EPILOC cohort, the overall
estimate for post-COVID syndrome was 28.5%
(age- and sex-standardized rate 26.5%). This
was defined as the occurrence of new symptoms
with at least moderate impairment of daily living
and <80% of restored general health or ability
to work (19).

Although there is empirical data on the treat-
ment of post-COVID syndrome, there are no pro-
ven strategies and guidelines available (13, 17,
20). There are only few reliable findings on drug
therapy of post-COVID syndrome. Generally, the
substitution of vitamin D and a generally vita-
min-rich diet are considered to be supportive.
Vitamin D and omega-3 fatty acids are immuno-
logically stabilising and effective against autoim-
mune phenomena. Flavionides and polyphenols
can have an immunomodulating effect. It seems
necessary to systematize previous application ob-
servations and to document effects, for example
of anti-inflammatory therapy, in order to develop
prospective treatment approaches as a result (2,
4,7,8,9, 14, 15).

The population-based retrospective cohort study
EPILOC, conducted in four geographically defined
regions of southern Germany, enrolled 11 710 peo-
ple aged 18-65 years with confirmed SARS-CoV-2
infection between October 2020 and March 2021
(19). Here, the most commonly reported symp-
toms in this cohort (mean age 44.1 years, 59.8%
women, mean follow-up 8.5 months) were rapid
physical exhaustion (prevalence >20%), shortness
of breath especially on exertion, impaired concen-
tration and memory, chronic fatigue, odor distur-
bances or changes (19, 22).
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For competitive and recreational sports, there
are detailed recommendations on when to re-
sume sports and training or start competitive
sports. In case of moderate to severe symptoms
during and after infection in the form of fatigue,
dyspnea at rest or / and under exertion, fever
>38.5°C and more severe muscle and limb pain, a
symptom-oriented medical examination should
be performed. In case of cardiac symptoms (pal-
pitations, extra beats, chest pain), this includes
echocardiography, long-term ECG and / or exer-
cise ECG. If dyspnea is present during exercise,
spiroergometry with blood gas analysis at
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Symptom-clusters 6-12 months after SARS-CoV-2-infection with prevalences
in %, adapted from Peter et al. (19)-

SYMPTOM-CLUSTERS PREVALENCES IN %
Fatigue 23.1
Neurocognitive Impairment 15.3
Chest symptoms 14.2
Smell or taste disorder 11.8
Anxiety / depression 11.6
Headache / dizziness 8.2
Musculoskeletal pain 8.9
Upper respiratory symptoms 49
Rash / paresthesia 43
Hair loss 3.2
Abdominal symptoms 2.1

rest and during exercise is recommended (10, 17, 23). Di-
agnosis of cardiac or pulmonary diseases before starting
therapy in the rehabilitation centers is important to initiate
specific therapy

In addition, due to the high prevalence of impaired perfor-
mance and disability (>20%), outpatient and inpatient reha-
bilitation measures are relevant in order to restore the fun-
ction and participation of those affected with post-COVID
syndrome (19). Physical training and psychological interven-
tions are potential therapeutic approaches. In terms of phy-
sical training, strength training for muscle building plays
an important role. For endurance training, interval training
showed good effects, with short, slightly intense phases al-
ternating with very light phases of equal or double duration
(16). Furthermore, psychological and psychosomatic therapy
approaches can contribute to an improvement in the disease
course. This include relaxation methods, hypnosis training
and psychotherapeutic group work.

In addition, an improvement can be achieved through respi-
ratory therapy approaches that combine relaxation and muscle
training (10, 25). In addition, cognitive training and occupatio-
nal therapy are used in rehabilitation clinics (3, 13). A recently
published review that included eight studies with a total of 1518
subjects could not demonstrate any effect of sports interven-
tions compared to other therapy approaches such as cognitive
behavioral therapy with regard to physical functioning. Howe-
ver, the long-term effects of corresponding training programs
are unclear (13).
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The occurrence of ,Post Exertional Malaise® (PEM), a fa-
tigue typically occurring after physical, mental, cognitive
or emotional stress and lasting up to days, is particularly
problematic in therapeutic approaches. Consequently, PEM
is a particular challenge for rehabilitation programs. Some
support groups for Myalgic Encephalomyelitis (ME) and
Chronic Fatigue Syndrome (CFS) even specifically discoura-
ge participation in structured rehabs because of the poten-
tial for overwhelm. Similar issues play out in post-COVID
patients, who often feel overwhelmed by traditional rehab
interventions. For example, traditional activation of pati-
ents does not work if the patient is still tired and sick days
after a measure.

As an alternative to rehabilitation programs, ,pa-
cing” concepts are proposed that provide for adaptation
to the current state of health and performance. Here, the
patient's current condition and a possible post exertio-
nal malaise are included in the load planning. However,
as there is often no time for pacing in the context of in-
patient rehabilitation concepts, conventional inpatient
rehab concepts often reach their limits in the context of
post-COVID patients.

1) How can the recovery of functions and participation, in
particular the ability to work, be achieved in patients suf-
fering from a post-COVID syndrome with post-exertional
malaise?

2) How can the tolerance of physical training be determined
in the presence of post exertional malaise and what are
the effects of different training strategies? How can trai-
ning be sensibly dosed and how often can training be
performed?

3) What is the effect of psychological training, e.g. relaxation
or hypnosis methods? How often and how high can such
procedures be applied and dosed?

4) Which existing medication strategies and other thera-
peutic approaches are used to treat post-COVID syndro-
me and how do they affect the existing functional impair-
ment and symptoms?
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