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ABSTRACT

COVID-19 can primarily involve the lung, causing multi-organ failure and ultimately death. Acute respiratory
complications result in prolonged ICU stay, and this is one of the main causes of morbidity and mortality. For
this reasons, the diagnosis and treatment of chronic changes and sequelae caused by the virus in the lungs and
other organs in people with severe disease will be important in terms of controls after discharge.

According to the National Institute for Health and Care Excellence (NICE) guideline, the period we call the post-
COVID-19 period was defined as the persistence of symptoms and signs after COVID-19 infection for more
than 12 weeks and the exclusion of other causes that would explain this situation. In addition, the continuation
or re-emergence of symptoms and signs after acute COVID-19 infection was defined as long-COVID. This
period includes the prolonged symptomatic period and the post-COVID period. The most commonly reported
post-COVID-19 symptoms are fatigue, shortness of breath, cough, arthralgia and chest pain.

COVID-19 disease can have some physical and psychological effects on patients even after the acute symptoms
has resolved. Therefore, it would be beneficial to carry out the post-COVID situation, which requires a
multidisciplinary approach, under the coordination and responsibility of an internal medicine specialist. In
order for post-COVID patients to be followed up regularly and necessary precautions to be taken early, special
COVID-19 follow-up outpatient clinics should be established for these patients.
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unknown etiology was reported that spread
rapidly from Wuhan, China to all over the
world.! In January 2020, it was discovered that this
pneumonia due to severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2).2 One month later, the
World Health Organization (WHO) named the disease
as Coronavirus Disease-2019 (COVID-19).3 This new
coronavirus spread all over the world in a short time
and was declared a pandemic by WHO. ?
COVID-19 can primarily involve the lung,
causing multi-organ failure and ultimately death.*
Acute hypoxemic respiratory failure, hypercapnia and

In December 2019, a case of pneumonia of

acute respiratory distress syndrome (ARDS) are the
most common complications with a rate of 60-70%
in patients treated in the intensive care unit (ICU).?
Shock (30%), myocardial dysfunction (20-30%),
acute kidney injury (10-30%) and arrhythmias (44%)
have been reported in ICU patients.’ Acute respiratory
complications result in prolonged ICU stay, and this is
one of the main causes of morbidity and mortality.> ¢
For this reasons, the diagnosis and treatment of chronic
changes and sequelae caused by the virus in the lungs
and other organs in people with severe disease will be
important in terms of controls after discharge.
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Post-COVID-19 Period and Symptoms

According to the National Institute for Health
and Care Excellence (NICE) guideline, the period we
call the post-COVID-19 period was defined as the
persistence of symptoms and signs after COVID-19
infection for more than 12 weeks and the exclusion
of other causes that would explain this situation.’
In addition, the continuation or re-emergence of
symptoms and signs after acute COVID-19 infection
was defined as long-Covid. This period includes the
prolonged symptomatic period and the post-COVID
period.” Risk factors for long-COVID-19 were stated
as > 50 years of age, hypertension, female gender,
asthma and obesity.?

The most commonly reported post-COVID-19
symptoms are fatigue, shortness of breath, cough,
arthralgia and chest pain.’ All post-COVID-19
symptoms are shown in table 1. In a study conducted in
Italy, 83% of 143 patients hospitalized for COVID-19
continued to have at least 1 symptom an average of 60
days after discharge.!® In another Swiss study, of the
669 post-COVID patients, 32% showed at least one
symptom after an average of 43 days.'"’

Time to resolution of symptoms varies in
post-COVID patients. This varies depending on the
severity of the acute illness and the characteristics of
the symptoms experienced by the patient, as well as
the pre-disease risk factors. Hypertension, obesity and
mental status can be risk factors for the persistence
of symptoms.!"" The incidence and recovery times of
symptoms after COVID-19 are shown in Table 2. It
has been thought that all these prolonged COVID-19
symptoms may be related to virus or immune-
mediated disruption of the autonomic nervous system
(autonomic dysfunction) resulting in orthostatic
intolerance syndromes.'? Orthostatic intolerance
syndromes  include  orthostatic =~ hypotension,

Table 1. Post- COVID symptoms.

vasovagal syncope and postural orthostatic
tachycardia syndrome. The pathophysiology relies
on the abnormal autonomic response to orthostasis
(standing). In orthostatic intolerance, the release
of epinephrine and norepinephrine causes marked
tachycardia experienced as palpitations, shortness of
breath, and chest pain. Very high catecholamine levels
can lead to paradoxical vasodilation, withdrawal
of sympathetic activity and activation of the vagus
nerve, resulting in hypotension, dizziness, and
ultimately syncope.'*'* These syndromes may be also
exacerbated by hypovolemia from the initial infection
or by deconditioning with bed rest. Prolonged bed rest
leads to decreased cardiac output and stroke volume,
hypovolemia, baroreflex dysfunction, and withdrawal
of the sympathetic neural response.'

One of the most important post-COVID
complaints is fatigue. In studies on fatigue, it was
shown that fatigue was not associated with baseline
disease severity and there was no relation between
proinflammatory cytokines or immune cell groups
and fatigue. Pre-existing depression was associated
with severe post-COVID fatigue.'”

Post-COVID Follow-up

Although COVID-19 mainly affects the
respiratory system, ithas been shown to cause extensive
endothelial damage.'® Therefore, the disease should be
evaluated systemically and evaluated in terms of the
potential for the development of complications related
to all organs and systems. For this reason, we think that
the follow-up of these patients by an internal medicine
specialist and consultation or referral to other branches
when necessary would be a more accurate approach.

Patients who are hospitalized in the intensive
care units and have signs of severe disease should be
invited for control after discharge. They should be re-

Dyspnea Tiredness
Post-exercise fatigue Mood cahnges
Cough Chest pain
Headache Palpitations, tachycardia
Artralji Myalgia
Paresthesia Abdominal pain
Diarrhea Insomnia

Fever Rash

Anosmia Dysgeusia
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Table 2. Frequency and duration of post-COVID symptoms

Symptoms Frequency Duration of symptoms

Common
Tiredness 15-87%'0-11.26-29 > 3 months
Dyspnea 10-71%° 10-18-20 > 2-3 months
Chest pain 12-44%° 10 2-3 mpnths
Cough 17-34%0- 11,27, 30 > 2-3 months
Anosmia 10-13%!0- 112231 > 1 months

Less common
Arthralgia, myalgia < 10%'%-26-2 Unknown

Headache, insomnia

Taste disturbance

Anorexia

Sweating, diarrhea
Psychological and neurocognitive

Post traumatic stress disorder

7-24%7%8

6 weeks to 3 months, or longer

Poor memory 18-21%27 3 Weeks to months
Lack of concentration 16%27 Weeks to months
Anxiety/depression 22239426 28.29.33 Weeks to months
Decreased quality of life > 50%% Unknown (possibly weeks to months)

©2021 UpToDate, Inc. and/or its affiliates. All Rights Reserved

questioned about COVID-19 symptoms and physical
examination should be performed thoroughly. The
persistence of symptoms or the presence of new
symptoms should be investigated, and care should
be taken in terms of reinfection. Patients should be
evaluated in detail in terms of inflammatory and
immunological reactions caused by the disease, side
effects due to medications, changes in lifestyle and
effects of psychological stress.

Post-COVID Laboratory Evaluation

Hemogram, C- reactive protein (CRP),
coagulation tests (INR, d-dimer) and abnormal
biochemical tests at discharge should be evaluated at
first visit. If possible, the COVID antibody test should
be measured at quantitatively to assess antibody
response. In addition, patients should be evaluated
in terms of common internal diseases such as for
hypertension, diabetes, dyslipidemia and obesity.
Care should be taken to measure blood pressure in
both arms at the first control of the patients

Post-COVID Radiological Evaluation
If there are no persistent or newly developing
symptoms in patients with positive PCR test but no

radiologicalfindingsorwhoshowcompleteradiological
recovery at discharge, there is no need for routine chest
X-ray control. It is known that radiological recovery
may occur after clinical recovery. For this reason,
it should be kept in mind that not every persistent
lesion on chest X-ray or tomography indicates active
disease after the treatment is completed. Pulmonary
fibrosis, thromboembolic events, small airway
diseases, pulmonary hypertension, bronchiectasis and
organizing pneumonia are the pulmonary findings that
can be seen in COVID-19 patients.'® !

The long-term radiological findings of
COVID-19arenotclearlyknown. However, experience
from SARS and MERS outbreaks has shown us that
20-60% of patients have signs of pulmonary fibrosis.’
Therefore, COVID-19 pneumonia may be expected to
cause permanent damage to the lung parenchyma in
some patients. In a case series of patients with mild
symptoms, some radiological findings can be detected
on computed tomography (CT) despite complete
clinical recovery in a significant part of the patients 3
months after discharge.'®

Patients with severe COVID-19 pneumonia
followed in the ICU should be evaluated for ongoing
or newly developed respiratory symptoms. The
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course of existing symptoms over time and, if any,
newly developed symptoms should be evaluated.
This patient group should undergo a full clinical
evaluation and chest X-ray at the end of week 12.'* If
the chest X-ray is normal except for small segmental
atelectasis and the clinical findings are normal, it
can be excluded from follow-up. However, if the
expected improvement in the chest X-ray has not
been achieved, a pulmonologist consultation should
be made. However, if the expected improvement in
the chest X-ray did not occur, should be consulted to a
chest diseases specialist. It is recommended to perform
pulmonary function tests and lung CT in patients
with normal control chest X-rays and laboratory
examinations, and who continue to have respiratory
distress.'® To save patients from unnecessary radiation
exposure, tomography requests should be determined
correctly and attention should be paid.

Post-COVID Neurological Symptoms, Smell and
Taste Disorders

Severe COVID-19 patients may encounter
acute conditions such as encephalitis and stroke,
as well as long-term neurological symptoms and
persistent neurocognitive impairments.'*' Therefore,
in the first examination of the patient, a neurological
examination including orientation and cooperation
status, muscle strength assessment, and gait analysis
should be performed. If the patient’s system query,
neurological examination and tests are normal, the
control is completed. However, if an abnormality is
detected, consultation from a neurologist should be
sought.

As COVID-19 can affect neuronal cells by
both direct and indirect mechanisms, this can lead to
a variety of neurological manifestations, including
anosmia and hypogeusia. Anosmia and hypogeusia
are present in both mild/moderate and severe cases
of COVID-19.2"*2 Patients with anosmia, hypogeusia,
hearing loss, facial paralysis, hoarseness, dysphagia
and vertigo are referred to an ear-nose-throat (ENT)
specialist.

Post-COVID-19 Psychiatric Evaluation

It has been reported that the COVID-19
pandemic causes mental problems such as anxiety,
depressive symptoms, insomnia and fear of death
[20]. In addition to these, it was observed that the
patients had depression, anxiety disorder, obsessive
compulsive disorder and post-traumatic stress disorder
in their follow-up.” Mental status of patients can be

evaluated with simple questions and patients with
abnormality should be referred to psychiatry.

Post-COVID Treatment Recommendations

Patients presenting with dyspnea, which is
the most important complaint at presentation, should
be evaluated in terms of lung pathologies, and if no
abnormality is detected, muscle fatigue, coordination
disorder and psychiatric causes should be evaluated.
Saturation monitoring should be recommended
for silent hypoxemia. If necessary, patients should
be included in pulmonary rehabilitation programs
and breathing exercises should be performed.** It is
predicted that patients who are discharged with oxygen
support due to hypoxemia will need oxygen therapy
at home for an average of 6-8 weeks.” There is no
data on the treatment of patients who continue to have
dyspnea or develop pulmonary fibrosis despite the
completion of COVID-19 treatment. These patients
must be evaluated by a pulmonologist and followed
closely at home if necessary.

According to the recommendations of the
Ministry of Health of our country, patients should be
evaluated for venous thromboembolism (VTE) and
prophylaxis should be performed. New generation
oral anticoagulants should be used in patients who
are considered for long-term VTE prophylaxis, due
to ease of follow-up (except in cases where warfarin
or heparin is mandatory, such as prosthetic valve,
valvular atrial fibrillation (AF).?

CONCLUSION

COVID-19 disease can have some physical
and psychologic effects on patients even after the
acute symptoms has resolved. Although it is essential
to make a decision to the patient, they should be
followed up especially at 1, 3 and 6 months after
discharge. Severe COVID-19 patients should continue
their controls at 12, 18 and 24 months and should be
screened for the pathologies described above.

As a result, it is necessary to determine the
current status of individuals with Covid-19 disease,
and their controls should be followed in a standard
and multidisciplinary manner for at least 2 years.
Therefore, it would be beneficial to carry out the post-
COVID situation, which requires a multidisciplinary
approach, under the coordination and responsibility
of an internal medicine specialist. In order for post-
COVID patients to be followed up regularly and
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necessary precautions to be taken early, special
COVID-19 follow-up outpatient clinics should be
established for these patients.
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