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Background: Antibodies are key elements in the fight against diseases, including Covid-19. The pandemic
is still ongoing, and Long Covid is a challenge due to the unclear chronic course of the disease. Objective:
To analyze the antibody profile and coagulation status in patients who recovered from Covid-19 and devel-
oped symptoms of Long Covid, with a focus on D-dimer as an indicator of thromboembolic complications.
Methods: The subjects are patients of the family medicine clinic who had an acute form of Covid-19 and
after 3 months developed symptoms of Long Covid. The level of IgG and IgM antibodies to SARS-CoV-2 was
regularly monitored during the acute form of the pandemic, and then also when symptoms of the chronic
course appeared. The control group consists of patients who have recovered from the acute form of the disease
without symptoms of Long Covid. Antibody analysis will provide insight into the diagnostic, prognostic and
therapeutic value of antibody titer determination. Results: The occurrence of elevated levels of IGM and
D-dimer were significantly increased in patients with various symptoms of Long Covid. Monitoring of IgG
and IgM antibodies can be of key importance in the diagnosis, prognosis and therapy of Long Covid, and
D-dimer for the diagnosis of vascular disorders and the detection of patients at risk for thromboembolic
complications. In the practice of family medicine, but also in many specialist protocols, the importance of
assessing the immune response when symptoms of Long Covid appear is neglected. Conclusion: Given
the complex clinical picture of Long Covid, most doctors, regardless of specialty, must acquire knowledge
and skills for diagnosis and treatment of Long Covid symptoms. It is necessary to create guides that can be
supplemented with new discoveries, especially in the field of human immune defense against new virus
variants and new forms of Long Covid.
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1. BACKGROUND

After the new corona virus SARS-CoV-2 was trans-
mitted from animals to humans and caused the disease
COVID-19, the infection spread rapidly throughout the
world, causing one of the largest pandemics in the his-
tory of mankind (1-3). At the same time, intensive re-
search was started on the properties of the virus, phar-
macological and non-pharmacological protection mea-
sures, and the creation of a suitable vaccine (4-6). At
the beginning, symptoms from the respiratory tract
dominated, which were accompanied by high fever and
changes in smell and taste. During the last two years of
the pandemic, symptoms and signs indicating a mul-
tiorgan disorder in the form of general weakness and
malaise, muscle pain, diffuse abdominal pain with
diarrhea, headache with impaired concentration, in-
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somnia, mental fog, intense sweating, palpitations,
dizziness and pronounced decreased exercise toler-
ance. Gastrointestinal disorders become the first signs
of the disease, so there is a possibility that the digestive
system is also an entry point for the virus and that it
spreads through the feco-oral route ((7-9).

Changes in the clinical picture can also be associated
with constant virus mutations. The Sars-CoV-2 virus
managed, despite pharmacological and non-pharma-
cological protection measures, to maintain itself in an
active form and to develop lesions of almost all organs
and organ systems with clinical manifestations of Long
Covid. The human immune system has different levels
of defense, where the natural immune response from
non-specific cells reacts in the first line. Antibodies, B-
cells and T-cells are the most important immune fac-
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tors for the specific response to the SARS-CoV-2 virus.
The entire immune system, including antibodies, did
not succeed in completely eliminating the presence of
the SARS-CoV-2 virus, but it was thoroughly changed
after overcoming the COVID-19 infection.

The appearance of antibodies from the IgG and IgM
group varies from the beginning of the disease, and the
corresponding values of the presence and level of anti-
body production can help in the diagnosis of the course
of the acute phase, and especially in the case of clinical
signs of Long Covid.

One of the obstacles to the development of clinical
guidelines is the lack of research into the occurrence
of dysfunction of the Long Covid guidelines is the lack
of research into the biological causes of fatigue and au-
tonomic dysfunction - damage to the nervous system
that can affect the function of all organ systems

Although the WHO announced the end of the pan-
demic, epidemiological data indicate that episodes
of acute disease continue to occur with a tendency to
increase, and that there is undoubtedly a prolonged
and chronic course of the disease, which can have the
same or greater consequences for the overall health of
people. The public media and health systems somehow
ignored these epidemiological data from practice about
a significant increase in the incidence of diseases that
can be related to the chronic course of the COVID-19
disease (10, 11).

WHO has defined Long Covid as the continuation
of symptoms of various organ systems of the disease
of COVID-19 even after 3 months from the beginning
of the acute phase. The definition should include the
duration of the symptoms (at least 2 months) and the
need to rule out an alternative disease. The frequency
of Long Covid is not yet known exactly, but it is believed
that almost every fifth patient develops symptoms of
Long Covid after the acute form.

Different theories exist about the mechanism of
chronic course development, and one of the possible
is changes in the immune system. It has been proven
that T, B and stem cells, as the main

symptoms of this disease are a reflection of dysfunc-
tion of the autonomic nervous system, which is closely
related to immune changes. In the pathogenesis of all
symptoms of long-COVID, there may be hematological
changes in the coagulation process and inflammatory
changes in the endothelium of small vascular struc-
tures. Small vessel vasculitis with microthrombi may
be a common etiological factor for the different clinical
entities of Long Covid.

The symptoms of Long Covid can be classified into
several categories according to the affection of indi-
vidual organs and organ systems. In practice most
often occur:

«  General fatigue syndrome and muscle pain

«  Cardiorespiratory syndrome: pain, cough, diffi-

cult breathing, palpitations, decreased exercise
tolerance, fever

+ Neuropsychiatric syndrome: headache, in-

somnia, mental fog, cognitive disorders, depres-
sion, anxiety, memory loss

«  Gastrointestinal syndrome: diffuse abdominal

pain, nausea, bloating, diarrhea, vomiting, loss
of appetite

«  Genitourinary: dysuric disorders, lower abdom-

inal pain

«  Neurosensory syndrome: disorder of the sense of

smell and taste

«  Dermatological syndrome: various skin manifes-

tations with circulatory disorders, hair loss

« Dysautonomia syndrome: (dysregulation of the

autonomic nervous system) collapsing states
with tachycardia, intense sweating

« Endocrine: occurrence of disturbed functions of

endocrine glands, diabetes

«  Multisystem syndrome: All symptoms and signs

of long Covid can appear simultaneously or in
small time intervals and can also mean a multi-
organ lesion.

Until now, more than 200 different symptoms have
been published that can be associated with the pres-

actors of the immune response, have a
memory about the nature of the Sars-
CoV-2 virus and can even a year after
infection retain information about the
need to create anti-inflammatory fac-
tors, and contribute to the appearance
of long-term symptoms. There is also
a theory about the long-term presence
of viruses in some tissues of the human
body, which in the stages of weakening
of the immune response can cause a
range of different symptoms. Changes
in the intestinal microflora and initia- |~
tion of the autoimmune process during 14 ¥
the active phase of the disease are ad-
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Figure 2. Proven elevated titer values of both antibodies during
3years.

ence of Long Covid.

There are numerous clinical studies on this disease
and the method of diagnosis and treatment, but there is
no clearly defined clinical guide for practice, which was
applied in primary health care. Doctors in practice are
forced to create their own protocols for prevention, di-
agnosis and therapy of long-term COVID- and with the
experience of fighting with the acute form. The assess-
ment of the patient's immune status and data on the ac-
tive phase of the disease and comorbid conditions, as
well as a detailed analysis of the occurrence and dura-
tion of symptoms, can direct attention to Long COVID.
In addition to routine tests, determining the titer of an-
tibodies for COVID-type IgM and IgG, D-dimer values
as a parameter for possible coagulation disorders can
provide significant data for the final diagnosis. Figure 1
illustrate the usual appearance of antibodies after the
acute phase of the disease

In practice, it has been shown that the monitoring of
these antibody dynamics is very important even after
the period of acute infection, because symptoms that
point to relapses of the disease or Long Covid still ap-
pear. These experiences from practice indicate the
need to create clinical guides that will use these immu-
nological phenomena for diagnostic and therapeutic
purposes

2. OBJECTIVE

The aim of this article is to analyze the antibody pro-
file and coagulation status in patients who recovered
from Covid-19 and developed symptoms of Long Covid,
with a focus on D-dimer as an indicator of thromboem-
bolic complications.

3. MATERIAL AND METHODS

The subjects were patients of the family medicine
clinic who had an acute form of Covid-19 and after 3
months developed symptoms of Long Covid. Control of
the level of IgG and IgM antibodies to SARS-CoV-2 was
regularly monitored during the pandemic of the acute
form, and then also during the emergence symptoms of
a chronic course. The control group consists of patients
who have recovered from the acute form of the disease
without symptoms of Long Covid. Antibody analysis
will provide insight into the diagnostic, prognostic and

316

therapeutic value of antibody titer determination.

4. RESULTS

During 3 years period (2021 - 2023), a total of 959 pa-
tients were treated in the family medicine clinic in
which there was a suspicion of Long Covid after the
acute phase had passed. In all patients, the level of an-
tibody values for COVID-19 was determined on several
occasions according to the occurrence of symptoms of
Long Covid

A total of 138 patients had a positive test for the pres-
ence of both forms of antibodies (Figure 2).

Elevated values of both antibody titers were demon-
strated in 14% of patients, and they are usually found
during the second to seventh week of the acute phase of
the disease. Significant fluctuations in the titer of IgG
antibodies during 3 years were demonstrated in one pa-
tient with various symptoms of Long-Covid (Figure 3).

During 2023, due to the large number of patients
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Figure 3. Significant fluctuations of the IgG titer in a patient
with various symptoms of Long Covid
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Figure 4. D-Dimer values in 146 patients with Long Covid
symptoms
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Figure 5 Results of testing 146 patients for IgM antibody to
Covid-19
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with risk factors for thromboembolic complications,
D-Dimer was controlled in 146 patients. Elevated D-
dimer values were detected in 24 patients, all of whom
received anticoagulant therapy (Figure 4).

In the same group of patients, IgM antibody values
were also controlled. Figure 5 shows that the appear-
ance of IgM antibodies appears in a significant per-
centage, which can be a significant parameter for the
verification of clinical suspicion of Long Covid (Figure
5).

5. DISCUSSION

Testing patients in different stages of the Covid-19
disease is gaining importance due to epidemiological
data that this disease continues to appear with a signif-
icant incidence throughout the world and that it con-
tinues to represent an important global health problem
for which an adequate answer has not yet been found.
Pharmacological and non-pharmacological protection
measures did not give the expected results, vaccination
did not lead to collective immunity, so there is still a
need for intensive research in the field of natural and
specific human defense against the SARS-CoV-2 virus
before the virus mutates into new types with possible
new epidemic clinical manifestations. Experiences
from the practice of primary health care can help re-
searchers, but also family doctors in the process of
rapid diagnosis and appropriate therapy (11-14).

Testing for the occurrence of immunological phe-
nomena, such as IgM and IgG antibodies in clinical
practice are often neglected, especially in the process
of demystifying Long Covid and accepting the fact
that many uncharacteristic symptoms such as general
weakness, headache, insomnia and behavioral distur-
bances are a consequence of the presence of Long Covid
. The relatively frequent reappearance of elevated IgM
values during a long period of time after an acute infec-
tion and large fluctuations in the titer of IgG antibodies
during the same period may justify the suspicion of a
high incidence of Long Covid. New research is needed
in the field of immunology and the creation of multidis-
ciplinary teams and clinical guidelines for good clin-
ical practice (14).

6. CONCLUSION

Monitoring of IgG and IgM antibodies can be of key
importance in the diagnosis, prognosis and therapy of
Long Covid, and D-dimer for the diagnosis of vascular
disorders and the detection of patients at risk for throm-
boembolic complications. In the practice of family
medicine, but also in many specialist protocols, the
importance of assessing the immune response when
symptoms of Long Covid appear is neglected. Given the
complex clinical picture of Long Covid, most doctors,
regardless of specialty, must acquire knowledge and
skills for diagnosis and treatment of Long Covid symp-
toms. It is necessary to create guides that can be sup-
plemented with new discoveries, especially in the field
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of human immune defense against new variants of the
virus and new forms of Long Covid.
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