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To the Editors
We thank Vink and colleagues [1] for their

critical appraisal of our study [2].
The authors allege that our study would have

labelled all patients with post-COVID-19 syn-
drome as ‘psychosomatic’ since the neurologi-
cal workup was normal. Unfortunately,
however, this claim is a misrepresentation of
our conclusions. Rather, we suggested that
psychosomatic factors should be taken into

account since we were widely unable to objectify
neurological impairment in our cohort. We
regard this approach as state-of-the-art in
modern medicine. It is best medical practice
and in line with current guidelines—including
post-COVID-19 guidelines [3]—to consider
psychological and social factors in disease states
without obvious organ damage. Even further,
physicians would be acting negligently and
potentially withholding patients from effective
therapies, such as psychotherapy, if psychoso-
matic origin was not taken into account under
such a constellation. The authors summarize
their view as ‘absence of evidence is no evidence
of absence’. This rather general statement does
not add anything specific to the current debate
but in fact could be directed to any scientific
finding. We have not claimed causality from
our data and are fully aware of the fact that it is
never possible to finally ‘prove’ absence of a
specific condition.

Moreover, the authors suggest that our study
exclusively focussed on neurological testing,
which, however, is incorrect. In addition to our
extensive neurological workup, we also evaluated
pulmonary function, blood oxygen saturation
and a range of laboratory parameters, including
parameters of inflammation—all of which were
normal in the vast majority of our patients. Fur-
thermore, as neuroscientists, we of course focus-
sed on neurological signs of post-COVID-19
syndrome, particularly in the light of the fact that
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neurological complaints rank most common and
most severe among patients with post-COVID-19
syndrome [4, 5]. In addition, we anything but
ignored articles suggesting organ-specific alter-
ations (immunological, vascular) in people with
post-COVID-19 syndrome. Instead, we exten-
sively discussed such references throughout vari-
ous sections of our manuscript. We also disagree
with the statement that our study design was not
truly prospective. In contrast to a retrospective
design, the key characteristic of a prospective
study is that data are collected after subjects have
been enrolled [6]. This is exactly the methodology
followed in our study. It appears as if the authors
mingled the terms ‘prospective’ and ‘longitudi-
nal’. However, longitudinal collection of data, i.e.
at different time points, is not a requirement to
label a study as ‘prospective’. Moreover, the term
‘cohort’ is not exclusively used to describe studies
that compare two different groups, as suggested
by the authors [7].

Vink et al. [1] further call into question the
validity of our results by claiming that we did not
conduct all diagnostic tests in each and every
single study participant. In fact, we transparently
indicated the frequency and type of diagnostic
tests performed in the manuscript and discussed
this limitation in detail. In line with good clinical
practice, diagnostics were performed according to
the main neurological complaints and, for ethical
reasons and due to contraindications, it was
simply not possible to conduct the complete
panel of examinations (e.g. lumbar puncture,
magnetic resonance imaging [MRI]) in every
patient. Nevertheless, given the range and the
large number of tests used, we are convinced that
our neurological workup was indeed compre-
hensive enough to state that the neurological
status was normal in most of our patients. Of
note, we have in the meantime examined more
than 1000 people with post-COVID-19 syndrome
in our post-COVID outpatient center, and the
diagnostic results gathered so far are very similar
to those published here.

Moreover, the authors might not be fully
familiar with the technique of neurological
ultrasound. The ‘Doppler scan’ is of course a
routine part of the duplex ultrasound exami-
nation of the extra- and intracranial arteries. As
detailed in the manuscript, findings from this

ultrasound examination were largely normal,
thereby excluding significant atherosclerosis as
potential cause of the (unspecific) cognitive
deficits described.

Exertional intolerance was not regularly men-
tioned by the majority of our patients during the
structured interviews, probably due to the fact
that our study focussed on neuropsychiatric
complaints rather than internistic symptoms.
Therefore, there was simply no rationale to assess
exertional intolerance or other cardio-pulmonary
parameters more extensively. Again, this bias
towards a more ‘neurological’ population was
transparently captured in the Discussion, as was
the fact that our diagnostic workup was restricted
towards established neurological tests, which,
however, are highly sensitive, rather than exper-
imental examinations (e.g. brain single photon
emission computed tomography [SPECT]/posi-
tron emission tomography [PET]), which in most
of the cases still lack external validation.

Surprisingly, one specific criticism of Vink
and colleagues [1] was that our manuscript did
not contain a range of topics related to myalgic
encephalomyelitis/chronic fatigue syndrome
(ME/CFS). This is due to the fact that our study
was about post-COVID-19 syndrome rather
than ME/CFS. Consequently, we refrained from
adding references on ME/CFS, such as the
European (treatment) guidelines or World
Health Organization (WHO) disease definitions,
since these would have been beyond the scope
of our paper. In fact, we briefly mentioned ME/
CFS only twice, once in the Introduction and
once in the Discussion in order to highlight
potential similarities between post-COVID-19
and ME/CFS regarding the underlying path-
omechanisms and symptomatology. According
to the latest literature, those similarities might
indeed exist [8], although independent confir-
mation from other groups is still pending, and
the recognition of ME/CFS as distinct disease
entity is not broadly accepted in the medical
community, at least not in Germany [9].

Vink and colleagues also falsely suggest that
the Patient Health Questionnaire-15 (PHQ15)
lacks sensitivity and only ‘captures what it is
supposed to explain’. Rather, the PHQ15 is
widely accepted as a valid instrument to assess
the severity of somatic symptoms [10].
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Finally, several issues related to our statistical
analysis were raised. The authors assume ‘a high
probability of multiple false positives’. The
rationale behind this conclusion remains
unclear. They claim that for the stepwise
regression analyses ‘p-values and standard errors
are too small and confidence intervals too
short’. This statement is inherently linked to
the stepwise regression approach and is not a
specific limitation of our study. As a matter of
fact, the results stand as they are and were
confirmed by the statistical tests described in
the Methods section. Moreover, our manuscript
underwent extensive peer review, including
statistics and editorial review, prior to publica-
tion. Also, the reporting of statistical findings
was in full accordance with the Journal’s sub-
mission guidelines, which do not require
reporting of p-values to two or three decimal
places [11]. Regarding the clustering approach,
categorical variables of complaints were used in
a two-step algorithm, which is accepted as a
robust test. For the multinomial distribution of
the variants, the log-likelihood measure of dis-
tance was performed. We can confirm the veri-
fication of underlying distributional
assumptions with the chosen variables’ inde-
pendence by using the v2-test. In addition, order
dependence was fully considered during the
statistical analysis by clustering the variables
multiple times in different orders.

In conclusion, our study provides evidence
that the nervous system is only rarely affected
in people with post-COVID-19 syndrome. Since
long-lasting damage of other organs also
appears to be rare [12], categorical denial of
psychosomatic disease modifiers ignores com-
mon medical and scientific standards and could
potentially exclude post-COVID-19 patients
from essential diagnostics and effective
treatments.
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