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Abstract

Rheumatoid arthritis (RA) is one of the most common autoimmune diseases of
connective tissue. The first symptoms of the disease usually appear between the ages
of 30 and 50 and include a chronic inflammatory process that causes progressive
destruction of the osteoarticular system and organ changes. The etiology of RA is not
sufficiently understood so far, and both genetic and environmental factors play a role
in the pathogenesis of RA. The diagnosis is based on the criteria of the American
Collegium of Reumathology (ACR) and the European League Against Rheumatism
(EULAR) from 2010. Among the methods of physical therapy used in the treatment of
RA, cryotherapy (cryostimulation) plays a special role. According to the guidelines of
the Ottawa Panel, functional kinesiotherapy should play a special role in RA patients,
which aims to restore movement patterns closest to physiology. When using
kinesiotherapy in patients with RA, the course of compensatory processes should be
monitored. The lack of supervision by a physician and a physiotherapist over the
above-mentioned process leads to overload and then deformation of the
musculoskeletal system.
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INTRODUCTION

Rheumatoid arthritis (RA) is one of the most common autoimmune diseases of
connective tissue. It is characterized by a chronic inflammatory process that causes
progressive destruction of the osteoarticular system and organ changes. [1] The first
symptoms of the disease usually appear between the ages of 30 and 50. Currently,
about 1% of the human population is affected by this disease, and the incidence in
women is twice as high as in men [2]. The disease is characterized by symmetrical
arthritis, degradation of the articular cartilage and epiphyses, and the presence of
extra-articular lesions and systemic complications, including vasculitis, reactive
amyloidosis, and pulmonary fibrosis. RA is progressive, significantly worsens the
quality of life of patients, contributes to disability and premature death associated with
an increased risk of cardiovascular complications [3, 4]. Early diagnosis of rheumatoid
arthritis and the introduction of appropriate treatment are of great importance for
improving the prognosis and quality of life of patients [5]

DESCRIPTION OF THE STATE OF KNOWLEDGE

Etiology and pathophysiology

The etiology of RA is not sufficiently understood so far, and both genetic and
environmental factors (including smoking) play a role in the pathogenesis of this
disease [2]. Genetic factors are considered to contribute 40-60% to the
etiopathogenesis of RA [6–9].

There are several potential genetic factors associated with an increased
incidence of RA, including the occurrence of the so-called common epitope in HLA
class II molecules, gene polymorphisms of some matrix metalloproteinases (MMPs),
including matrix metalloproteinase 1 (MMP-1) and matrix metalloproteinase 3 (MMP-
3), as well as polymorphism of proinflammatory cytokine genes, especially tumor
necrosis factor α ( TNF-α), inteleukin 1β (IL-1β) and interleukin 4 (IL-4) [6, 9, 10].

In the etiopathogenesis of RA, the genetic basis is also formed by polymorphic
genes outside the HLA system, and most of them regulate the course of the acquired
response. The most important of them are polymorphic variants of genes such as:
PTPN22, which is responsible for the encoding of tyrosine phosphatase, Lyp - an
enzyme regulating lymphocyte activation, genes encoding molecules that provide co-
stimulation signals (CD40, CD28) or quench the activity of T lymphocytes (CTLA4),
or the STAT 4 protein, which is involved in the initiation and stabilization of the
synthesis of pro-inflammatory cytokines such as IL-12, IL-15, IL-23 [10, 11].

Apart from genetic factors, environmental factors play a special role in the
etiopathogenesis of RA, including smoking, prolonged stress, improper diet and
intense exercise [6, 12–14]
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Smoking is currently the best known environmental factor that increases not
only the development of RA, but also the severity of the disease and a weaker
response to pharmacotherapy [11].

Diagnostics of RA
The diagnosis of RA is based on the criteria of the American Collegium of

Reumathology (ACR) and the European League Against Rheumatism (EULAR) from
2010. These criteria allow the detection of both early and chronic erosive forms. These
criteria take into account 4 categories: location of inflammation, markers of
inflammation (CRP, ESR), serological tests (RF IgM, anti-CCP), duration of the
disease.

There is no single laboratory test that can make a definitive diagnosis of RA.
The sensitive and specific markers of inflammation are constantly searched for, which
would enable the detection of the disease at its initial stage and the implementation of
an effective therapy that would inhibit the inflammation process [15, 16].

Rheumatoid factor (RF) in the IgM class is one of the most important
serological markers of arthritis. This factor is present in approximately 75% of RA
patients. Its absence indicates a seronegative form of the disease. Unfortunately, RF
IgM has a low specificity for RA (87%). High titers of this autoantibody are observed
in other systemic connective tissue diseases, such as Sjgren's syndrome, systemic
scleroderma, systemic lupus erythematosus, and polymy / intramuscular inflammation
or sarcoidosis [16–19].

Anti-CPP antibodies present in RA patients can be detected in the early stages
of the inflammatory process involving the synovium of the joints [20, 21]. In the
diagnosis of RA, a-CCP antibodies have a diagnostic sensitivity similar to RF IgM,
but with greater specificity. The diagnostic sensitivity of commonly used tests for the
determination of a-CCP antibodies is about 61% in the early stage of RA and 75% in
the advanced stage of the disease [16].

Anti-keratin antibodies (AKA) are present in 36-59% of RA patients. They are
determined by indirect immunofluorescence method, using slices of the rat esophagus.
The sensitivity and specificity of AKA tests are at the level of 40-60% and 88-99%.

Antiphilagrin antibodies (AFA) are present in 41% of RA patients. They are
determined using immunoblotting or ELISA methods. Recombinant filaggrin is used
for these tests, which significantly increases the sensitivity of these tests up to 52%.
AFA antibodies have a high specificity for RA - over 90%.

Anti-Sa antibodies react with the SA antigen, which is a citrullinated transition
form of vimentin white filaments. Antibodies are determined by the ELISA method.
The level of antibodies is related to the clinical condition of the patient - it increases
with the severity of the changes. They are characterized by a sensitivity in the range of
31-84% and specificity of 83-93% for RA [16, 22, 23]

Antibodies to carbomylated proteins (anti-CarP) are relatively recently
discovered antibodies. They are found in about 45% of RA patients. Interestingly,
30% of patients who do not have ACPA antibodies have anti-CarP antibodies. The
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sensitivity and specificity of these antibodies are 2-29% and 95-100%, respectively
[16, 24].

In the diagnostic procedure, auxiliary tests are also performed, such as CRP,
ESR, fibrinogen concentration, proteinogram, AST and ALT activity, serum uric acid,
creatinine and electrolyte levels. CRP and ESR protein levels are often elevated in
active RA and are> 7mg / L and> 30mm, respectively, after 1h. In addition, an
increased concentration of fibrinogen is observed, and in blood counts normocytic and
hypochrominic anemia, slight leukocytosis with a normal percentage increase.
Increased levels of alpha-1 and alpha-2 globulins are observed in the proteinogram.
The above parameters are also used to assess the severity of the disease.

Physical therapy in the treatment of RA
Physical therapy is an auxiliary method that complements pharmacotherapy

and treatment with movement. The most effective physiotherapy treatments used in
RA patients are: thermotherapy (mainly cryotherapy), laser biostimulation,
ultrasounds, and TENS electrostimulation [25, 26].

Among the methods of physical therapy used in the treatment of RA,
cryotherapy (cryostimulation) plays a special role [25]. In the studies by Krawczyk-
Wasielewska [26], in patients with RA, cryotherapy was recognized as the most
effective method of analgesic physical therapy. It has also been proven that
cryostimulation is a safe method that does not have a negative impact on peripheral
vessels and heart function (it does not cause adverse changes in the electrocardiogram).
The analgesic effect of cryotherapy in RA patients is, inter alia, associated with the
destimulating effect on pain receptors and the regulation of the production, release and
degradation of histamine [27].

According to the guidelines of the Ottawa Panel, functional kinesiotherapy
should play a special role in RA patients, which aims to restore movement patterns
closest to physiology. An important function is also played by the improvement of the
gait stereotype and exercises increasing the patient's cardiovascular capacity, eg
cycling, swimming in a pool or walking [25]. According to the recommendations
proposed by the American College of Sports Medicine (ACSM), in RA patients aged
50–64 years, attention should be paid to exercises to strengthen the muscular corset,
balance and improve the flexibility of the musculoskeletal system [28]. A review of
the literature on physiotherapy in RA conducted by Dutch authors ended with the
preparation of recommendations according to which resistance and aerobic exercises
are recommended for patients with RA, while passive mobilization and manipulations
should not be abandoned, but also not promoted [29].

When using kinesiotherapy in patients with RA, the course of compensatory
processes should be monitored. Lack of supervision by a physician and a
physiotherapist over the above process leads to overload and then deformation of the
musculoskeletal system [30]. In compensation, orthoses (orthoses) and auxiliary
equipment are of great importance. The use of hand orthoses in the acute phase of
arthritis reduces friction of the articular surfaces, prevents excessive stress on the
joints, thus inhibiting the progression of hand deformation. The results of many
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studies show that in patients with arthritis, the orthosis reduces pain and improves
joint function during daily activities [31, 32]

Conclusion

Rheumatoid arthritis (RA) is one of the most common autoimmune diseases of
connective tissue. The first symptoms of the disease usually appear between the ages
of 30 and 50 and include a chronic inflammatory process that causes progressive
destruction of the osteoarticular system and organ changes. The etiology of RA is not
sufficiently understood so far, and both genetic and environmental factors play a role
in the pathogenesis of RA. The diagnosis is based on the criteria of the American
Collegium of Reumathology (ACR) and the European League Against Rheumatism
(EULAR) from 2010. Among the methods of physical therapy used in the treatment of
RA, cryotherapy (cryostimulation) plays a special role. According to the guidelines of
the Ottawa Panel, functional kinesiotherapy should play a special role in RA patients,
which aims to restore movement patterns closest to physiology. When using
kinesiotherapy in patients with RA, the course of compensatory processes should be
monitored. The lack of supervision by a physician and a physiotherapist over the
above-mentioned process leads to overload and then deformation of the
musculoskeletal system.
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