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Review Article

Post-COVID Syndrome

Michael Hallek, Kristina Adorjan, Uta Behrends,

Georg Ertl, Norbert Suttorp, Clara Lehmann, on behalf of the Long COVID Working Group
of the Scientific Advisory Board within the German Medical Association

Summary

Background: As defined by the WHO, the term post-COVID syndrome (PCS) embraces a group of symptoms that can occur fol-
lowing the acute phase of a SARS-CoV-2 infection and as a consequence thereof. PCS is found mainly in adults, less frequently
in children and adolescents. It can develop both in patients who initially had only mild symptoms or none at all and in those who

had a severe course of coronavirus disease 2019 (COVID-19).

Methods: The data presented here were derived from a systematic literature review.

Results: PCS occurs in up to 15% of unvaccinated adults infected with SARS-CoV-2. The prevalence has decreased in the most
recent phase of the pandemic and is lower after vaccination. The pathogenesis of PCS has not yet been fully elucidated. Virus-
triggered inflammation, autoimmunity, endothelial damage (to blood vessels), and persistence of virus are thought to be
causative. Owing to the broad viral tropism, different organs are involved and the symptoms vary. To date, there are hardly any
evidence-based recommendations for definitive diagnosis of PCS or its treatment.

Conclusion: The gaps in our knowledge mean that better documentation of the prevalence of PCS is necessary to compile the
data on which early detection, diagnosis, and treatment can be based. To ensure the best possible care of patients with PCS,
regional PCS centers and networks embracing existing structures from all healthcare system sectors and providers should be
set up and structured diagnosis and treatment algorithms should be established. Given the sometimes serious consequences of
PCS for those affected, it seems advisable to keep the number of SARS-CoV-2 infections low by protective measures tailored to

the prevailing pandemic situation.
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hile the vast majority of patients recover from
W acute infection with SARS-CoV-2 without dis-

cernible sequelae, a proportion of patients experi-
ence long-term effects that can last for months (14, el).
The World Health Organization (WHO) estimates that
following the acute phase of infection, 10-20% of SARS-
CoV-2-infected individuals complain of persisting or
new-onset symptoms in the longer course, which is
referred to as post-COVID syndrome (PCS) (e2). PCS
affects patients that were asymptomatic or had only mild
acute symptoms and who self-isolated at home as well as
patients with moderate or severe disease that required

hospitalization or care on an intensive care unit. The lack
of control group in the numerous studies carries the risk
of overestimating the prevalence of PCS (5, e45), since
comparable symptoms potentially occurring in a control
group are not included in the calculation. In principle,
long-term sequelae can develop independently of severity
and with or without demonstrable organ pathology. In the
case of acute disease requiring intensive care, it may be
difficult to differentiate PCS from post-intensive care
syndrome (PICS), since the latter can be associated with
similar clinical symptoms.

Methods

For the statement (6) on which this review article is
based, the literature for the publishing period
2020-2022 was collated and reviewed in a structured,
methodological review process (for a detailed descrip-
tion of the literature search, see eMethods,
elables 1-4). Searches were carried out between 19
July 2022 and 22 July 2022. The recommendations are
based on these studies.
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Definition

The terminology and definition of long-COVID and
PCS is not standardized. The term “long-COVID”
emerged as a hashtag on social media during the early
phase of the pandemic and is still used there by the ma-
jority of people (7, €3). Since the term PCS has become
established in the specialist literature, including the S1
guideline of the the Association of the Scientific Medi-
cal Societies in Germany (Arbeitsgemeinschafi der
Wissenschaftlichen Medizinischen Fachgesellschaften,
AWMF) (8), it will be used in the following. The WHO
has developed the following definition of PCS by a
Delphi consensus (9): The symptoms must still be pres-
ent more than 12 weeks after acute infection and persist
for at least 2 months. There can be no other etiological
explanation. The clinical course may be persistent,
relapsing, or fluctuating (ICD-10 U09.9).

Protracted symptoms in the second and third month
following SARS-CoV-2 infection are classified as
persistent symptomatic infection and delayed
recovery, respectively. In such cases, the ICD-10 code
U08.9 may indicate the need for healthcare in the con-
text of COVID-19. The authors of this statement do
not consider the exacerbation or aggravation of
preexisting diseases as PCS in the narrower sense.

Causes

Although the pathogenesis of PCS is not yet fully
understood, there is very good evidence to support
diverse general as well as organ-specific causes, which
will be presented below (10, 11, e4).

The many and diverse organ manifestations of
SARS-CoV-2-related disorders are due, in part, to the
broad tropism of the virus, which is defined by the
distribution of the viral receptor. Cell entry of SARS-
CoV-2 begins with its binding to the angiotensin-con-
verting enzyme-2 (ACE2) receptor (12). The ACE2
receptor is abundantly present in tissues in the human
body. It has been demonstrated in the lungs, kidneys,
small intestine, olfactory neuroepithelium, heart,
testes, muscle cells, and substantia nigra in the brain
(13, e5-e9). Accordingly, the number of organs in
which the virus or viral components can be found is
large. Infection typically begins on the mucous mem-
branes of the mouth, nose, and lungs and can spread
in the further course. The presence of ACE2 receptors
in the vascular endothelium as well as the develop-
ment of accompanying inflammatory and immuno-
logical processes provide a first possible explanation
for the great diversity in the clinical manifestations of
COVID-19 (e9).

Endothelial dysfunction

SARS-CoV-2 infection can cause vascular inflam-
mation (11) that leads to impaired microcirculation and
endothelial dysfunction (ED) (14). A third of patients
with PCS exhibit ED in endothelial dysfunction testing
(EndoPAT) as well as elevated levels of the potent
vasoconstrictor endothelin-1 (ET-1) 6 months follow-
ing mild COVID-19 (e10). ED can also cause changes
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to the retina (e11) and affect reproductive health (e12),
for example, through new-onset erectile dysfunction
(el3).

Viral persistence

A number of studies show that residual SARS-CoV-2
can persist for more than 6 months after the acute phase
of COVID-19 (11), despite the fact that viral replication
can no longer be demonstrated. One study showed a
persistent spike 1 (S1) protein in CD16 + monocytes of
patients with PCS (e14). The gut can be a reservoir for
viral persistence—a link to PCS has not been investi-
gated (15, el5). It is possible that persistent viral
components cause ongoing inflammation that could
ultimately lead to PCS.

Autoimmunity

Autoantibodies (AAB) are detectable not only during
acute infection but also in PCS (16). For example, AAB
against type-1 interferons as well as G-protein-coupled
receptors (GPCR) that have an effect on the control of
the autonomic nervous system (e16) have been detected
in PCS patients (el6). Antineuronal AAB have been
found in the cerebrospinal fluid of patients with neur-
ological manifestations of PCS (e17). It was shown in a
large collective that the detection of antinuclear anti-
bodies (ANAs), interferon-alpha AAB, and proinflam-
matory cytokines in the acute phase correlated with the
development of gastrointestinal or respiratory
symptoms in the setting of PCS (e18).

Persistent inflammation

Persistent inflammation is an established pathomechan-
ism in PCS (e19), even when SARS-CoV-2 infection
and replication can no longer be detected. As long as 8
months following infection, PCS patients still show
immunological abnormalities, characterized by an
inflammatory cytokine signature, compared to non-
infected individuals or patients infected with other
viruses. In particular, persistent inflammation was ob-
served in the lungs, heart, and central nervous system
(17, €20, e21). A major aspect of persistent
inflammation is the defective repair of the sequelae of
inflammation (e22). In studies, this inflammatory cyto-
kine signature has a positive predictive value of
79-82% for the development of long-term symptoms
such as fatigue, dyspnea, or chest pain, and includes,
for example, type I and type III interferons (18). PCS
patients also exhibit altered activation patterns of
monocytes, granulocytes, and dendritic cells (e21).

Psychosocial factors

In addition to the direct biological sequelac of SARS-
CoV-2 infection consistent with a postviral syndrome,
one must also consider psychosocial factors, which
could either be, for example, the manifestation of sep-
arate mental illnesses or the result of measures taken to
contain the pandemic. Not only the stressors associated
with the effects of COVID-19 infection but also the
measures taken against the pandemic can lead many
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Risk factors for post-COVID syndrome
(2, 24, 33-36, ed1-edd)

© Biographical factors
— Caucasian population
- Middle age
— Female sex

© Preexisting diseases
— Bronchial asthma
— Poor mental health
— Diabetes mellitus
— Hypertension
— Obesity

® COVID-19-specific
- Multiple (> 5) acute symptoms
- High acute viral load
- Low baseline SARS-CoV-2 IgG
— Diarrhea
- Vaccination status

(From [6]: reprinted with kind permission from the

German Medical Association [Bundesérztekammer])

people to develop new-onset mental illness or experi-
ence a worsening of existing mental health disorders
(19). These stressors may be due to the situation arising
from quarantine, loneliness, home office, home school-
ing, uncertainty about how the pandemic will evolve,
threat to economic livelihood, or concern about
relatives. This worsening is clearly linked not only to a
reduction in the quality of medical care but also to un-
favorable health-related behavior, for example, lower
levels of physical activity, longer times spent in bed,
and increased rumination. Negative effects of the pan-
demic and the measures for its containment have also
been described for other mental illnesses, for example
anxiety disorders and eating disorders, as well as for
psychosocial stressors such as domestic violence and
family conflicts. They result in greater utilization of
mental health services (e23, e24). These associations
are similar for children and adolescents.

Predisposing factors, risk factors, and protection
through vaccination

The currently known risk factors for the development
of PCS are summarized in the Box.

SARS-CoV-2 vaccination appears to significantly
reduce the risk of PCS (20-22). Overall, the presence
of vaccination was associated with a lower risk or
lower likelihood of PCS. Two vaccine doses appear to
be more effective than one (20). Figures from the
United Kingdom’s COVID Surveillance Study (as of
27.05.2022) (e25) show that triple vaccination can
reduce the prevalence of PCS to below 5% (23).

Individual susceptibility in adults for the development
of PCS appears to be independent of the severity of
the acute pulmonary and systemic disease (€26, €27).

Incidence

The variety and frequency of symptoms that can devel-
op following the acute phase of SARS-CoV-2 infection
are not always directly comparable across the various
studies, given that the investigated cohorts differ in
terms of size, selection process, and symptom record-
ing. In addition, studies without control groups harbor
the risk of overestimating PCS. In 10 UK longitudinal
studies, the percentage of individuals presumed to have
COVID-19 that reported long-term symptoms after
more than 12 weeks was between 7.8 and 17% (with a
total of 1.2—4.8% reporting debilitating symptoms)
(24).

Assuming that approximately 5-15% of adult un-
vaccinated patients develop PCS, a relatively large
number of individuals would be affected by PCS.
With 22 million individuals having recovered from
COVID-19 (as of August 2022), one can assume that
statistically, the number of people with PCS in Ger-
many would be several hundred thousand. One needs
to bear in mind that this process is subject to dynamic
changes that depend in particular on virus variants
and the level of immunization in the population.

Symptoms, diagnosis, and treatment

Since the ACE2 receptor is expressed in many organs
and COVID-19 manifests in multiple organs, PCS can
also present with diverse clinical symptoms and organ
manifestations (e21, e28) (7Table). As a general rule, the
main symptoms occurring in adults can also be ob-
served in children and adolescents, albeit far more
rarely (25). The course of the pandemic thus far has
shown that symptoms and organ manifestations can
change depending on the prevailing SARS-CoV-2 virus
variant and the vaccination status of those infected
(20-23).

Since no specific diagnostic markers (for example,
in blood) or characteristic imaging findings are
known to date, the diagnosis of PCS needs to be made
on the basis of clinical presentation. This can be par-
ticularly challenging in children and adolescents due
to the limited self-reported patient history. A prerequi-
site of establishing the diagnosis of PCS is that the
relevant symptoms were not already present prior to
SARS-CoV-2 infection and that patients experience
impairments in everyday life as well as a level of suf-
fering, meaning that previous medical findings as
well as the collaboration of the various healthcare
providers take on central importance (Figure). Pa-
tients suffering from fatigue and exercise intolerance
need to be assessed for myalgic encephalomeylitis/
chronic fatigue syndrome (ME/CFS) on the basis of
clinical diagnostic scores. Differentiation from de-
pression is a common differential diagnostic question
due to the 1-year incidence of depression of approxi-
mately 8% in the adult population.
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TABLE

Olfactory/gustatory
system
see also “CNS and PNS”

Clinical
symptoms

Loss of or reduction in
sense of taste and smell
(dysgeusia, anosmia)

Organ-related disorders with a morphological substrate in PCS

Morphological manifestation and findings

CT and MRI: diffusley
increased signal intensity in
the olfactory bulb, hyperin-
tense foci or microhemor-
rhages, clumping and thinning
of olfactory filia (e46)

Histology, immunohistology,
molecular pathology

Leukocyte infiltration of the
lamina propria with apoptotic
damage to taste buds, olfactory
nerve fibers, and central
nervous olfactory center
Autopsy: focal atrophy of the
olfactory epithelium (37)

Pathophysiological
mechanisms

ACE2 receptors in the CNS
(olfactory bulb, amygdala,
hippocampus, temporal lobe,
posterior cingulate cortex,
brainstem)

Lungs, upper airways

Dyspnea, persistent cough,
asthma exacerbation (38)

CT: persistent changes,
e.g., ground glass opacity,
interstitial thickening,
peripheral reticulation,
fibrosis, bronchiectasis (e1)

Usual interstitial pneumonia
(UIP), diffuse alveolar fibrosis
and scarring, organizing
pneumonia (e47), endothelitis,
microhemorrhages (e48),

IHC detection of ACE2" in the
lungs (especially type-Il
pneumocytes and alveolar
macrophages) (e49)

Persistent SARS-CoV-2 RNA
in lung tissue (virus reservoir)
with overactivation of alveolar
epithelial cells (ACE2") and
reduction in alveolar macro-
phages, development of
chronic scarring inflammation
(e21); detection of profibrotic
macrophage responses (e50,
e51)

Heart/myocardium

Atypical chest pain,
sensation of pressure in
the chest, tachycardia,
palpitation (38, 39), lung
congestion, arrhythmias,
pericardial friction rub

cMRI: COVID-19-related
myocardial inflammation
(e51)

Endomyocardial biopsies:
active lymphocytic inflammation
(e51), thrombi in small and
larger heart vessels (39, e48),
IHC detection of ACE2" in
monocytes (e49)

Persistent viral load induced
in ACE2" myocytes and
myocardial inflammation

with pro-inflammatory cells,
infiltrating monocytes, neutro-
phils, and plasmacytoid
dendritic cells (€21)

Brain (CNS)

and peripheral
nervous system (PNS)
see also
“Olfactory/gustatory
system”

Sleepiness, fatigue,
brain fog, headache,
impaired memory/
concentration, diverse
psychiatric alterations,
numbness, tremor

18F-FDG PET-based
neuroimaging: hypometabolic
CNS regions (olfactory gyrus,
temporal lobe, including
amygdala, hippocampus,
hypothalamus, brainstem,
cerebellum) (€52)

Viral neuroinvasion,
neuroimmunological response
in the peripheral and central
nervous system with disrupted
blood-brain barrier; detection at
autopsy of ACE2 in brainstem
cells

Hypothesis: neurotropic
SARS-CoV-2 (infects neuron-
al cell cultures and organoids)
affects ACE2" cells (neurons,
astrocytes) and brainstem
cells (e53)

Skeletal muscle

Muscle weakness, myalgia,
arthritis in small joints (38,
e54)

Diffuse inflammatory infiltration
of muscles, connective tissue,
and joints

see cardiac muscle

of small-to-large arteries and
sporadically in smooth muscle
cells (e51)

Kidneys Reduced glomerular Thrombosis of small renal Persistent SARS-CoV-2 RNA
filtration rate, vessels, esPeciaIIy in glomeruli; | in renal vessels and ACE2"
microhematuria IHC: ACE2" in the brush border | tubular epithelial cells induc-

and cytoplasm of the proximal ing chronic cell damage
tubular cells (€49)

Vessels Phlebitis and Inflammatory vessel wall Persistent viral invasion of
thrombophlebitis infiltration of the endothelium endothelial cells with inflam-

mation-related alternations as
the basis of thrombus
formation: often persistent
hypercoagulability

Gastrointestinal tract

Nausea, diarrhea,
loss of appetite,
abdominal pain (40)

Abdominal radiological
investigations are not
specific for COVID-19-
induced symptoms

IHC detection of ACE2"
enterocytes, especially in
absorptive enterocytes in
the ileum with signs of
chronic inflammation (e21)

Viral persistence in ACE2-
expressing gastrointestinal
cells with subsequent chronic
cell damage (e55)

Reproductive system

Erectile dysfunction

Endothelial damage

Endothelial cell injury (e13);
pituitary-gonadal axis with
reduced testosterone (€56)

Islet cell apparatus
of the pancreas

Diabetes

IHC detection of ACE2 in
pancreatic islet cells (€57)

Viral persistence in ACE2-
expressing islet cells with loss
of function

ACE2, angiotensin-converting enzyme 2; cMRI, cardiovascular magnetic resonance imaging; CT, computed tomography;
IHC, immunohistochemistry ; MRI, magnetic resonance imaging; PNS, peripheral nervous system; PET, positron emission tomography; US, ultrasound;
18F-FDG, 18F-fluorodeoxyglucose; CNS, central nervous system
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FIGURE 1

Basic program for persistent symptoms:
® Blood pressure, ECG, spirometry, stress ECG,

Referral to a medical specialist
in the case of:

pulse oximetry o Fatigue
© Body temperature o Persistent dyspnea/cough
o Laboratory tests: BB, CRP, creatinine, transami- ® Chest pain

nases, electrolytes, urine dipstick, CK optional,
troponin, D-dimers, BSG, ferritin, NT-proBNP

o Psychosomatic questionnaires: depression
(PHQ-9), anxiety (GAD-7), somatization

® Symptom burden (SSD 12), Fatigue Assessment

o Oxygen saturation < 93 %

o Impaired cognition, concentration, sleep
o Cardiac symptoms

o Mental health symptoms

® Skin symptoms

Level 1

Level 2

Medical-specialist level in outpatient care Rehabilitation

Pulmonology

(fatigue, dyspnea, cough,
sleep disorder):

Body plethysmography
with diffusing capacity,
ergospirometry with

Scale (FAS)

Primary care/general practitioner level in outpatient care

Cardiology
(AP symptoms, arrhyth-
mias, fatigue, dyspnea):

Stress ECG, echocardio-

graphy, LT-ECG, where
necessary, cardiac MRI

Neurology/psychiatry
(impaired concentration/
cognition, paresthesia,
anosmia, ageusia,

other neurological
symptoms):

® Ageusia, anosmia

neuropsychologist
(depression, anxiety,
somatization, post-
traumatic stress
reaction):

Psychotherapy, where
necessary, group therapy,
patient empowerment

necessary

blood gas analysis, or coronary angiography | Neurological and psy-
where necessary, sleep chological testing, where
laboratory, where necessary, cranial MRI
necessary, chest imaging

Medical psycho- Dermatology ENT
therapy/psychosomatic | (persistent eruptions): (persistent anosmia,
medicine and ’ ageusia, tinnitus):
psychotherapy/ Histology, where

Hearing test,
psychophysical olfactory
tests, and olfactory
training

Outpatient setting Inpatient setting
(in mild and moderate (in severe disease and
disease): lack of improvement in

o Physical medicine the outpatient setting):

o Physiotherapy

o Ergotherapy

o Psychotherapy

o Smell/taste training

o In severe fatigue/
significantly reduced
physical capacity

o In impaired mobility

o In severe dyspnea

o Following intensive
care treatment

o Following pulmonary
artery embolism

o Following myocardial
infarction, myocarditis

o In apoplexy and other
severe neurological
symptoms

o In severe mental
health disorders

Collaboration between the different care providers

AP, angina pectoris; BB, glycogen phosphorylase; ESR, erythrocyte sedimentation rate; CK, creatine kinase; CRP, C-reactive protein;

LT-ECG, long-term electrocardiography; MRI, magnetic resonance imaging; NT-proBNT, N-terminal pro-brain natriuretic peptide; TSH, thyroid stimulating hormone;
(from [6]: reprinted with kind permission from the German Medical Association [Bundeséarztekammer])

A targeted assessment of findings, paying particu-
lar attention to new-onset symptom-related
limitations, and the basic laboratory work-up are of
crucial importance (8), since in many cases PCS rep-
resents a diagnosis of exclusion. The S1 guideline of
the AWMEF provides an overview of the individual
organ manifestations and the initial assessment in sus-
pected PCS (8). It is important to accurately record
the various symptoms in order to offer patients tailor-
ed treatment and rehabilitation concepts aimed at
shortening the recovery phase.

There are currently no evidence-based, causal, spe-
cific treatment options. Only scant interventional
studies are available, and no therapeutic concept has
been sufficiently validated to date (26). Therefore, no
reliable recommendations can be made for numerous

procedures, such as apheresis, vitamin replacement,
and other pharmacological interventions. Current
treatment concepts are based on an interdisciplinary,
pragmatic approach that includes physical rehabili-
tation measures as well as symptom-oriented
treatment of the various organ disorders. There are
meta-analyses of randomized controlled studies on
the efficacy and effectiveness of physical procedures
in PCS that support symptom-oriented physical reha-
bilitation measures (2630, €29). In the case of ME/
CFS, all diagnostic and therapeutic measures need to
be tailored to the often significantly limited physical
capacity of individual patients. Pacing, that is to say,
sparing, dosed management of the patient’s energy
resources and strict avoidance of overexertion, is rec-
ommended.

Deutsches Arzteblatt International | Dtsch Arztebl Int 2023; 120: 48-55
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Objective:
o Better understanding of the new clinical picture
o Development of new diagnostic and treatment approaches to improve care

Epidemiology and social dimension | | Biological causes | | Biomarkers | | Treatment

Promotion and establishment of translational research

e Biobanking to identify novel diagnostic and prognostic biomarkers or susceptibility factors via genotyping, transcriptomics,
and proteomics (HTP)

o Imaging banking

o Clinical studies: diagnostic/therapeutic (repurposing)/rehabilitative

o Psychosocial sequelae/course

o Cooperation between scientists, clinical PCS centers, office-based physicians, specialist departments, university institutes

Understanding post-COVID syndrome—dimensions of scientific analysis (from [6]: reprinted with kind permission from the

German Medical Association [Bundesérztekammer)

Thus, it remains essential that targeted treatment
approaches be identified in the future. Further studies
are required on, for example, the effectiveness of vac-
cinations or the administration of antibodies against
SARS-CoV-2 in PCS (e30). Initial results indicate a
lasting improvement in PCS following a second vac-
cine dose, at least in the median follow-up period of
67 days (31).

Likewise in children and adolescents, treatment has
thus far been symptom-oriented (32). In the case of
interdisciplinary and, where appropriate, multimodal
treatment, somatic and mental health aspects need to
be taken into account, and physical capacity must be
considered on a case-by-case basis.

Current structures and potential needs

regarding PCS treatment and research

The sociomedical and economic impact of PCS cannot
be foreseen but is likely to be immense. Since PCS is a
multisystem disease, an interdisciplinary (including in-
fectious diseases, internal medicine, neurology,
psychiatry and psychotherapy, psychosomatics, pul-
monology, cardiology, rheumatology, ENT, physical
medicine and rehabilitation, general medicine, pain
medicine, pediatrics) and intersectoral collaboration in-
volving cooperation with general practitioners and
specialists in pediatric and adolescent medicine seems
imperative for the comprehensive care of these pa-
tients. Close cooperation is needed between primary
care and specialist outpatient healthcare providers and
centers in larger hospitals.

Against this backdrop, the following structures are
required: For clinical care, specialized PCS centers
need to be set up at maximum-care institutions (gen-
erally university hospitals), where specialists from a
number of disciplines can provide comprehensive
care (Figure 2). Structures of this kind already exist at
some university hospitals in Germany (e31-e37).
These PCS centers should form regional PCS net-
works with local hospitals and practices or embrace
existing networks in order to ensure the provision of

Deutsches Arzteblatt International | Dtsch Arztebl Int 2023; 120: 48-55

care to the large number of primarily adult patients
(e38, e39).

In addition to providing interdisciplinary care, the
PCS centers should also collaborate on translational
research efforts. The main focus will be to evaluate
the concepts of the newly created care structures, to
investigate the effects of more interdisciplinary treat-
ment strategies on the course of the disease, and to
develop diagnostic guidelines and novel treatments
for PCS. Furthermore, the formation of a national
PCS network that coordinates the collaboration of all
important actors and is also the contact point for both
science and policy is proposed.

For housebound or bedridden PCS sufferers, there
is an urgent need to strengthen and expand telemedi-
cal and outreach care structures (for example, special-
ized outpatient palliative care [SOPC]).

In addition to providing interdisciplinary care, the PCS
centers should collaborate on translational research with
the aim of developing scientifically based diagnostic
guidelines and novel PCS treatments as rapidly as possible.

The primary focus of this research should be a
patient-oriented treatment approach (Figure 2) that
will advance translational concepts at an internation-
ally competitive level and within an international
network as early on as possible.
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The statement (6) on which this review article is based, “Post-COVID-
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Initial Diagnosis of Acute Myeloid Leukemia
Due to Sudden-Onset Bilateral Hearing Loss

MEDICINE

A male patient presented due to sudden-onset bilateral hearing loss bordering on deafness,
accompanied on the previous day by painless, atraumatic hemorrhage from the right auditory
canal, which stopped spontaneously. No tinnitus or vertigo was reported by the patient. During
microscopic examination of the ear, a dark-livid discoloration of both eardrums was apparent;
the Valsalva maneuver was negative. Audiogram revealed a pre-existing presbycusis and a
new-onset bilateral pantonal sound conduction component of up to 50 dB. The tympanogram
was flat on both sides. Since hematotympanon was suspected, paracentesis was carried out
Status following right-sided placement of a tympan- _ Pilaterally; in addition, tympanostomy tubes were inserted due to pronounced otorrhea (old
ostomy tube Red arrow: indwelling tympanostomy blood). Postoperatively, the patient's hearing immediately improved. As a result of the sponta-
tube neous hemorrhage of unknown cause, a laboratory investigation was performed in a first step. A
differential blood count is a cost-effective and readily available pillar of diagnosis to rule out or
confirm the suspicion of malignant degeneration of myeloid or lymphoid leukocytes and—as in this case—is also of considerable prognostic value
in cases of spontaneous bleeding. In addition to a general departure from reference values, the patient exhibited marked thrombocytopenia
(~4000/pL), which is typical of acute myeloid leukemia (AML), and an Hb of 4.1 g/dL. Following the initiation of additional diagnostic tests (bone
marrow biopsy, etc.) and a co-assessment by our colleagues in the hematology department, this
initial diagnosis of AML prompted the initiation of guideline-based treatment.

Sina Marie Beisel, Prof. Dr. med. Burkard M. Lippert, Hals-Nasen-Ohrenklinik, Plastische Operationen, SLK-Kliniken Heilboronn GmbH, sinamarie.beisel@slk-kliniken.de
Conflict of interest statement: The authors declare that no conflict of interest exists.
Translated from the original German by Christine Rye.
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eMethods

Systematic literature search

For the statement “Post-COVID-Syndrom (PCS)” (post-COVID
syndrome) of the German Medical Association (Bundesdrzte-
kammer) (6), a systematic search relating to the publication peri-
od 2020-2022 was carried out for guidelines, systematic review
articles, and randomized controlled studies in medical databases
such as the Cochrane COVID-19 study register, for which update
searches for studies on humans are performed daily to weekly in
numerous specialist databases (https://community.cochrane.org/
about-covid-19-study-register). Other sources, such as MED-
LINE, the WHO Register, and the Guidelines International Net-
work database were also included in the search. To complete the
data, a search was additionally carried out in the Cochrane
COVID-19 study register for recent observational studies pub-
lished in 2022. Peer-reviewed full-text articles were taken into
consideration, as were preprints (as yet non-peer-reviewed
specialist articles) published in MedRxiv (www.medrxiv.org/).
No restrictions were set in terms of language. Searches were car-
ried out between 19.07.2022 and 22.07.2022.

Publications that can be classified into the following PICO
framework (population/participants, intervention, comparison
group/control, outcome) were included: population/participants
were defined as patients following the acute phase of
COVID-19. If an intervention had been evaluated, it was
defined as any intervention for prevention or treatment (phar-
macological or otherwise) in participants, while comparison/
control was defined as patients receiving a comparison inter-
vention (studies comparing two interventions) or no interven-
tion. Studies were initially included irrespective of the reported
endpoints, with the focus placed on patient-relevant endpoints
that evaluated improvement in physical, cognitive, or mental
functioning, including quality of life, or symptom relief.

Evidence-based guidelines on PCS were selected as the
study design or type of publication. If there were several ver-
sions of a guideline, only the most recent version was consider-
ed. In addition, systematic review articles and meta-analyses
that either investigated interventions for the prevention or treat-
ment of PCS or assessed observational studies on PCS onset
were included. Randomized controlled trials that evaluated in-
terventions for the prevention or treatment of PCS or individual
symptoms (for example, anosomia) were also included. The
search was complemented by observational studies (prospec-
tive and retrospective studies) that included a minimum of 1000
participants with symptoms following SARS-CoV-2 infection
and that were published in 2022.

Studies that did not evaluate a control group, as well as com-
parative studies with a control group, were included. Here, the
control group could be made up of participants that had pre-
vious SARS-CoV-2 infection or contracted COVID-19 but had
not experienced any long-term symptoms, or also comprise a
population that had no previous SARS-CoV-2 infection. SARS-
CoV-2 infection was demonstrated via a PCR or antigen test in
the acute phase, via an antibody test, or participants were asked
about their previous infection status. No attempt was made to
contact study authors for primary data.

Search results were downloaded in the Endnote databases
and evaluated in each case by two independent reviewers for a

match with inclusion criteria. Any discrepancies were resolved
by discussion. If this did not lead to a consensus, a third person
was called in to assess whether a publication matched criteria in
order to reach a consensus (¢40) (eTable 1).

Systematic literature search: search history Long C for
guidelines, SRs, and studies (cohort studies and RCTs)

Guideline search

Database search strategies
MEDLINE (via OVID)

# Searches

1) ((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent* or

eTABLE 1

Guideline search

ECRI* Not available at the moment
G-I-N* 3
New South Wales government* 1
(Australia)

National Covid-19 Clinial Evidence 3
Taskforce* (Australia)

CADTH* 4
WHO* 0
cber 2
ECDC* 0
MEDLINE 57
TRIP 7

* Searched and screened: post covid, long covid, long term, post acute, sequelae, chronic

covid, post intensive, inflammatory multisystem, multisystem inflammatory, PIMS, MIS;
ECRI: https://www.ecri.org/about/; G-I-N, Guidelines International Network; CADTH, Canadian
Agency for Drugs and Technologies in Health; WHO, World Health Organization; CDC,
Centers for Disease Control and Prevention; ECDC, European Centre for Disease Prevention
and Control

“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
“2019 nCoV”).ti.

2)  ((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent* or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
2019nCoV).ti.

3) ((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent® or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
coronavir®).ti.
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4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)
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((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent* or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
coronovir).ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent™® or “postin-
fectious” or “post-infection” or “postinfection” or “late com-
plication” or “late complications” or late) adj4 COVID).ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent* or “postin-
fectious” or “post-infection” or “postinfection” or “late com-
plication” or “late complications” or late) adj4 COVID19).ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent* or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
HCoV*).ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent* or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
“nCov 2019”).ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelaec* or persistent* or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
“SARS CoV-2").ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelaec* or persistent* or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
“SARS CoV 2”).ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent* or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
SARSCoV-2).ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent* or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
“SARSCoV-2").ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent* or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
“severe acute respiratory syndrome coronavirus 2”).ti.

(post-exertional malaise or PEM or “post-SARS-CoV-2” or
“post-SARS-CoV-2” or “post corona virus disease” or
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“post coronavirus disease” or “post intensive care syn-
drome” or PICs or PIMS or “PIMS-TS” or MIS or
“MIS-C” or MISC or MISTIC).ti.

15) ((multisystem inflammatory or multi-system inflammatory
or inflammatory multisystem or inflammatory multi-
system) adj2 (syndrom* or disease*)).ti.

16) or/1-15

17)  exp Practice Guideline/

18) ((practice or treatment* or consensus or clinical) adj guide-
line*).ab. /freq=3

19) guideline*.ti,kw,kf.

20) or/17-19

21) 16 and 20

22) limit 21 to last 2 years

TRIP

(“long COVID” or “long COVID-19” or “long COVID19” or haul*

“chronic COVID” or “chronic COVID-19” or “chronic
COVIDI19” or “post-acute” or “postacute” or “post COVID” or
“post COVID-19” or “post COVID19”

“long term COVID” or “long term COVID-19” or “long term
COVID19”

“post-exertional malaise” or “post-SARS-CoV-2” or “post-SARS-
CoV-2” or “post corona virus disease” or “post coronavirus disease”
“chronic COVID-19” or

“chronic COVID” or “chronic

COVID19” or

(pacs OR sequelae* OR “late complication” OR “late compli-
cations”) AND (covid OR covid-19 OR covid19)

“post intensive care syndrome” or “persistent COVID” or “per-
sistent COVID-19” or “persistent COVID19” or

(“post intensive care syndrome” OR “persistent covid” OR “per-
sistent covid-19” OR “persistent covid19”) AND (covid OR
covid-19 OR covid19)

“late COVID” or “late COVID-19” OR “late COVID19”

(“inflammatory multi-system syndrome” OR “inflammatory
multisystem syndrome” OR “inflammatory multi-system dis-
ease” OR “inflammatory multisystem disease” OR pims OR
“pims-ts” OR “multisystem inflammatory disease” OR “multi-
system inflammatory disease” OR “multi-system inflammatory
syndrome” OR “ multisystem inflammatory syndrome” OR mis
OR “mis-¢” OR misc OR mistic) AND (covid OR covid19 OR
covid-19) from_date:2021
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Evidence syntheses

1) Evidence Aid Coronavirus (Covid-19)

Searched and screened: post covid, long covid, long term, post
acute, sequelae, chronic covid, post intensive, inflammatory
multisystem, multisystem inflammatory, PIMS, MIS

2)  Usher Network for COVID-19 Evidence Reviews

eTABLE 2

Evidence syntheses

Evidence Ai 6
Usher 27
ESP-VA 57
LOVE 312
MEDLINE 274
Total 676
Total (after deduplication) 483

Searched and screened: post covid, long covid, long term, post
acute, sequelae, chronic covid, post intensive, inflammatory
multisystem, multisystem inflammatory, PIMS, MIS

3)  U.S. Veterans’ Affairs (VA) Evidence Synthesis
Program

Searched and screened: post covid, long covid, long term, post

acute, sequelae, chronic covid, post intensive, inflammatory

multisystem, multisystem inflammatory, PIMS, MIS

4) L*OVE

(“long COVID” or “long COVID-19” or “long COVID19” or
haul* or “chronic COVID” or “chronic COVID-19” or “chronic
COVID19” or “post-acute” or “postacute” or “post COVID” or
“post COVID-19” or “post COVID19” or “long term COVID” or
“long term COVID-19” or “long term COVID19” or “post-
exertional malaise” or “post-SARS-CoV-2” or “post-SARS-
CoV-2” or “post corona virus disease” or “post coronavirus dis-
ease” or “chronic COVID” or “chronic COVID-19” or “chronic
COVID19” or PACS or sequelae* or “late sequelae” or “post in-
tensive care syndrome” or “persistent COVID” or “persistent
COVID-19” or “persistent COVID19” or “post-infectious” or
“postinfectious” or “post-infection” or “postinfection” or “late
complication” or “late complications” or “late COVID” or “late
COVID-19” OR “late COVID19” or “inflammatory multi-
system syndrome” or “inflammatory multisystem syndrome” or
“inflammatory multi-system disease” or “inflammatory multisys-
tem disease” or PIMS or “PIMS-TS” or “multisystem inflamma-
tory disease” or “multi-system inflammatory disease” or
“multi-system inflammatory syndrome” or “multisystem inflam-
matory syndrome” or MIS or “MIS-C” or MISC or MISTIC)
Filtered by systematic review

2021: 198

2022: 14

5)

1))

2)

3)

4)

5)

6)

7)

8)

9)

10)

Medline (via Ovid)
Searches

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent* or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
“2019 nCoV”).ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelaec* or persistent* or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
2019nCoV).ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent® or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
coronavir®).ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent® or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
coronovir).ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent* or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
COVID).ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelaec* or persistent* or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
COVID19).ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelac* or persistent™ or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
HCoV*).ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent® or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
“nCov 2019”).ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent* or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
“SARS CoV-2").ti.

((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelaec* or persistent* or
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“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
“SARS CoV 27).ti.

11)  ((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent* or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
SARSCoV-2).ti.

12)  ((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelaec* or persistent* or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
“SARSCoV 2”).ti.

13)  ((long or haul* or chronic or post-acute or postacute or post
or long term or chronic or sequelae* or persistent® or
“postinfectious” or “post-infection” or “postinfection” or
“late complication” or “late complications” or late) adj4
“severe acute respiratory syndrome coronavirus 2”).ti.

14)  (post-exertional malaise or PEM or “post-SARS-CoV-2" or
“post-SARS-CoV-2" or “post corona virus disease” or
“post coronavirus disease” or “post intensive care syn-
drome” or PICs or PIMS or “PIMS-TS” or MIS or
“MIS-C” or MISC or MISTIC).ti.

15) ((multisystem inflammatory or multi-system inflammatory
or inflammatory multisystem or inflammatory multi-
system) adj2 (syndrom™ or disease*)).ti.

16) or/1-15

17) cochrane database of systematic reviews.jn. or search*.tw.
or meta analysis.pt. or medline.tw. or systematic review.tw.
or systematic review.pt.

18) 16and 17
19) limit 18 to dt=20200101-20220720
2021: 140

2022:134

Randomized controlled trials

CCSR

“long COVID” or “long COVID-19” or “long COVID19” or
haul* or “chronic COVID” or “chronic COVID-19” or “chronic
COVIDI19” or “post-acute” or “postacute” or “post COVID” or
“post COVID-19” or “post COVID19” or “long term COVID” or
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“long term COVID-19” or “long term COVID19” or “post-exer-

eTABLE 3

Randomized controlled studies

CCSR 310 ref. (104 studies)
WHO COVID-19 DB 428
Total 732
Total (after deduplication) 716

tional malaise” or “PEM” or “post-SARS-CoV-2” or “post-
SARS-CoV-2” or “post corona virus disease” or “post coronavi-
rus disease” or “chronic COVID” or “chronic COVID-19” or
“chronic COVID19” or PACS or sequelac* or “late sequelae” or
“post intensive care syndrome” or PICs or “persistent COVID” or
“persistent COVID-19” or “persistent COVID19” or “post-
infectious” or “postinfectious” or “post-infection” or “postinfec-
tion” or “late complication” or “late complications” or “late
COVID” or “late COVID-19” OR “late COVID19” or “multi-
system syndrome” or “multisystem syndrome” or “inflammatory
multisystem” or “inflammatory multi-system” or PIMS or
“PIMS-TS” or “multisystem Inflammatory” or “multi-system in-
flammatory” or MIS or “MIS-C” or MISC or MISTIC

Study characteristics

1)  Intervention assignment: randomized, quasi-randomized,
unclear

2)  Study design: parallel/crossover, unclear

Results available: report results

WHO COVID-19 Global literature on coronavirus disease
i:(“long COVID” OR “long COVID-19” OR “long COVID19”
OR haul* OR “chronic COVID” OR “chronic COVID-19” OR
“chronic COVID19” OR “post-acute” OR “postacute” OR “post
COVID” OR “post COVID-19” OR “post COVID19” OR “long
term COVID” OR “long term COVID-19” OR “long term
COVID19” OR “post-exertional malaise” OR “PEM” OR “post-
SARS-CoV-2” OR “post-SARS-CoV-2” OR “post corona virus
disease” OR “post coronavirus disease” OR “chronic COVID”
OR “chronic COVID-19” OR “chronic COVID19” OR pacs OR
sequelae* OR “late sequelae” OR “post intensive care syndrome”
OR pics OR “persistent COVID” OR “persistent COVID-19” OR
“persistent COVID19” OR “post-infectious” OR “postinfec-
tious” OR “post-infection” OR “postinfection” OR “late compli-
cation” OR “late complications” OR “late COVID” OR “late
COVID-19” OR “late COVID19” OR “multi-system syndrome”
OR “multisystem syndrome” OR “inflammatory multisystem”
OR “inflammatory multi-system” OR pims OR “PIMS-TS” OR
“multisystem Inflammatory” OR “multi-system inflammatory”
OR mis OR “MIS-C” OR misc OR mistic)

AND

(random* OR placebo OR trial OR groups OR “phase 3” OR
“phase3” OR p3 OR “plIl”)
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Cohort studies

CCSR

“long COVID” or “long COVID-19” or “long COVID19” or
haul* or “chronic COVID” or “chronic COVID-19” or “chronic
COVID19” or “post-acute” or “postacute” or “post COVID” or
“post COVID-19” or “post COVID19” or “long term COVID” or
“long term COVID-19” or “long term COVID19” or “post-exer-

eTABLE 4

Cohort studies

CCSR | 6330

tional malaise” or “PEM” or “post-SARS-CoV-2” or “post-
SARS-CoV-2” or “post corona virus disease” or “post coronavi-
rus disease” or “chronic COVID” or “chronic COVID-19” or
“chronic COVID19” or PACS or sequelae* or “late sequelae” or
“post intensive care syndrome” or PICs or “persistent COVID” or
“persistent COVID-19” or “persistent COVID19” or “post-
infectious” or “postinfectious” or “post-infection” or “postinfec-
tion” or “late complication” or “late complications” or “late
COVID” or “late COVID-19” OR “late COVID19” or “multi-
system syndrome” or “multisystem syndrome” or “inflammatory
multisystem” or “inflammatory multi-system” or PIMS or
“PIMS-TS” or “multisystem Inflammatory” or “multi-system
inflammatory” or MIS or “MIS-C” or MISC or MISTIC

Study design
Case series/case control/cohort; cross-sectional; other; time
series; single arm/controlled before after; unclear

Cochrane COVID-19 Study Register (CCSR)

The register contains study reports from several sources,
including:

weekly searches of PubMed;
daily searches of ClinicalTrials.gov;
weekly searches of Embase.com;

weekly searches of the WHO International Clinical Trials Regis-
try Platform (ICTRP);

monthly searches of the Cochrane Central Register of Controlled
Trials (CENTRAL).
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Questions on the article in issue 4/2023:
Post-COVID Syndrome +

The submission deadline is 26 January 2024. Only one answer is possible per question.
Please select the answer that is most appropriate.

Question 1 Question 6
According to WHO estimates, what percentage According to the WHO definition, what is the earliest point
of individuals infected with SARS-CoV-2 develop at which post-COVID syndrome can be diagnosed in a patient
post-COVID syndrome (as of 2021)? with symptoms persisting for at least 2 months?
a) 1-3% a) > 2 Weeks following acute infection
b) 5-10% b) > 4 Weeks following acute infection
c) 10-20% c) > 8 Weeks following acute infection
d) 25-30% d) > 12 Weeks following acute infection
e) 30-40% e) > 16 Weeks following acute infection
Question 2 Question 7
Which of the following biographical factors are both Which term is used for the sparing, dosed management of a patient’s
currently known risk factors for post-COVID syndrome? energy resources in the case of chronic fatigue syndrome?
a) Young age, Asian a) Tiptoeing
b) Advanced age, male sex b) Walking
¢) Advanced age, Caucasian c) Crawling
d) Middle age, female sex d) Sneaking
e) Young age, male sex e) Pacing
Question 3 Question 8
How high was the prevalence of PCS The text mentions which important differential diagnosis that needs
among triple-vaccinated individuals in the UK’s to be borne in mind in the case of suspected PCS due to its high
“COVID Surveillance Study” (as of 2022)? incidence (approximately 8%) in the adult population?
a) Under 5% a) Hitherto undiagnosed malignancies
b) Approximately 10% b) Giardiasis
c) Approximately 15% c) Depression
d) Under 2% d) Previous myocardial infarction
e) Over 15% e) Hepatitis
Question 4 Question 9
Which vasocontrictor was elevated in a third Autoantibodies can be detected in the acute phase of disease
of patients with PCS in the endothelial and in PCS. Autoantibodies against which of the following
dysfunction test 6 months following structures (also mentioned in the text) have already been
mild COVID-19 infection? detected in patients with PCS?
a) Adrenaline a) Interleukin-1 and GABA-A receptors
b) Vasopressin b) Potassium channels and Fc receptors
c) Angiotensin c) Sodium channels and RAS proteins
d) Nicotine d) Sodium-potassium ATPase and dopamine receptors
€) Endothelin-1 e) Type-1 interferons and G-protein-coupled receptors
Question 5 Question 10
What does the abbreviation PICS stand for in the text? According to the article, which symptom does not belong
a) Post-interventional covid syndrome to the typical gastrointestinal symptoms of PCS?
b) Post-intensive care syndrome a) Reflux
c) Post-infectious covid syndrome b) Nausea
d) Post-infectious cardiac syndrome c) Diarrhea
e) Post-interventional cardiac syndrome d) Loss of appetite
) Abdominal pain
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