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The human immune system is a complicated set of mechanisms that are involved in
maintaining of organism homeostasis, and thus its survival in the constantly changing
conditions of the external and internal environment. Antibodies belong among the most
important defense mechanisms of the organism. The presented habilitation thesis is composed
of nine articles, which bring new knowledge regarding the clinical significance of serum
immunoglobulin concentration dysregulations. It also expands known pathophysiological facts
regarding the pathogenesis of the most common symptomatic and clinically significant
congenital antibody disorder in adulthood — common variable immunodeficiency (CVID).

Each of immunoglobulin isotypes performs different functions within the immunology
defense. Their reduced or excessive production directly causes or accompanies a number of
different pathological conditions, which also include rare congenital disorders of the immune
system. We proposed new differential diagnostic procedures in patients with neonatal
erythroderma, severe atopic dermatitis or elevation of IgE serum concentration to facilitate the
differential diagnosis of this group of diseases in childhood. We described a new mutation
behind the heterozygous deficiency of IgD expression on the surface of B lymphocytes. We
found that B cells without surface expression of immunoglobulin IgD develop normally to
memory B cell stage, so expression of IgD on surface of B cells is probably not essential for
differentiation of these cells. By publishing the clinical and laboratory parameters of patients
with selective IgM deficiency, we have contributed to the development of knowledge about this
rare antibody deficiency with unclear clinical relevance. In most of these patients, we found
very low isohemagglutinin titres, an increase in the number of transient B lymphocytes, a
decrease in the amount of marginal zone B lymphocytes, an increase in the number of CD21'°%
B lymphocytes, and surface expression of IgM on the surface of B lymphocytes and their
subpopulations compared with control subjects. In some patients, the production of IgM
antibodies was preserved after mitogenic stimulation. We describe the case of the patient with
diagnosis of Wiskott-Aldrich syndrome in whom a kidney transplant was successfully
performed due to IgA nephropathy, the graft was not rejected rapidly and its function was
maintained for several years. The aim of further work was to alert oncologists to the existence
of a group of IgG4-associated diseases, the basic diagnostic difficulty of which is the fact that
these conditions imitate advanced cancer on imaging methods, which often leads to the
unnecessary removal of organs as part of a surgical solution in conjunction with histological
sampling. The main characteristic of the diagnosis of CVID is dysregulation of the immune
system, which refers to the mechanisms of the innate and acquired immune system. We
demonstrated that MBL deficiency is associated with the development of bronchiectasis in
patients with CVID and may predispose these patients to the development of pulmonary fibrosis
and respiratory insufficiency. Furthermore, we described that the diagnosis of CVID is
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associated with chronic granulocytic activation, which is potentiated by IVIG treatment. We
showed that neutrophils from CVID patients are activated and strongly reduce T-cell activation.
Therefore, influencing the activity of myeloid suppressor cells could represent a new potential
treatment strategy in patients with CVID. By research focusing on the antibody response in
patients with CVID, we have shown that these patients probably have a defect in the terminal
B-cell differentiation into the stage of antibody-producing plasmablasts. In addition, detection
of number of plasmablasts on the 7" day after vaccination can serve as a diagnostic marker of
response to vaccination in diagnostic process before the introduction of treatment, but also to
monitor the antibody response in patients on immunoglobulin replacement therapy.

The antibody immune response is one of the basic pillars of our organism defense.
Although the knowledge regarding the formation of antibodies in human body has advanced
considerably in recent decades, some parts of this process still remain unclear. Research in the
field of congenital disorders of antibody production is one of the possibilities to progress the
knowledge of the antibody response in humans. It helps us to clarify other missing details of
the physiological and pathological principles of the antibody immune response.
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