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Annotation. In the context of treating advanced anemia in patients with rheumatoid arthritis, it's
crucial to address both the underlying rheumatoid arthritis (RA) and the associated anemia. Anemia in
RA can be multifactorial, with causes such as chronic inflammation, medication side effects, or
nutritional deficiencies.
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Rheumatoid arthritis (RA) is one of the most common inflammatory diseases of the joints, accounting
for about 10% of rheumatological pathologies. It represents not only a medical but also an economic
problem since the onset of the disease in most cases is observed in people of working age [9]. Research
in recent years has shown the leading role of cytokines and other inflammatory mediators in the
development of not only articular syndrome but also the entire range of systemic manifestations of this
disease. Based on the data obtained, fundamentally new and more effective drugs, the action of which
is based on the anti-cytokine principle, were developed and introduced into clinical practice [6].
However, despite these successes, several questions regarding the pathogenesis of individual
manifestations of RA and especially their treatment remain open. These include the problem of anaemic
syndrome — a frequent companion to rheumatoid inflammation.

In recent years, it has been established that the role of a universal humoral regulator of iron metabolism
is played by hepcidin, a 25-amino acid peptide synthesized in the liver [7, 12]. The connection between
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hepcidin and iron metabolism was first described by S. Pigeon et al. [4]. It has been noted that under the
influence of pro-inflammatory cytokines, in particular 1L-6, there is hyperproduction of hepcidin, which
blocks the receptors of ferroportin, atransmembrane protein that transports iron adsorbed by enterocytes
into the blood [5]. This assumption was confirmed in an in vitro experiment [3], in which the regulatory
functions of ferroportin and hepcidin were studied. The authors used 59Fe-labeled rat erythrocytes,
which were phagocytosed by macrophages. The results showed that about 70% of 59Fe was released
into the blood, which is associated with the regulatory function of ferroportin. It was noted that the effect
of hepcidin on macrophages led to a decrease in the level of ferroportin and a decrease in the amount of
59Fe in the blood. A similar effect was found when synthetic hepcidin was administered to mice [2].

Changes in iron metabolism can also occur as a result of an increase in the phagocytic activity of
macrophages. There is evidence that this is facilitated by IL-1, which, acting on neutrophils, leadsto the
release of lactoferrin from them [1]; the latter binds free iron and delivers it not to erythrocytes, but to
macrophages.

Anemia is a common complication in patients with rheumatoid arthritis (RA). The development of
anemia in RA can be attributed to various factors, and it is often multifactorial. Here are some key
reasons why anemia may occur in individuals with rheumatoid arthritis:

1. Chronic Inflammation:

e RA is characterized by chronic inflammation, and the inflammatory response can affect
the production and lifespan of red blood cells. Inflammation can interfere with the body's
ability to use iron and other nutrients essential for red blood cell production.

2. Cytokine Release:

o Inflammatory cytokines, such as tumour necrosis factor-alpha (TNF-alpha) and
interleukin-6 (IL-6), are elevated in RA. These cytokines can suppress the production of
red blood cells in the bone marrow and contribute to anaemia.

3. Medication Side Effects:

« Some medications commonly used to treat RA, such as nonsteroidal anti-inflammatory
drugs (NSAIDs) and disease-modifying antirheumatic drugs (DMARDSs), may have side
effects that can contribute to anemia.

4. Bone Marrow Suppression:

e Chronic inflammation and the autoimmune process in RA can affect the bone marrow's
ability to produce red blood cells, leading to anemia.

5. Iron Deficiency:

« Inflammation in RA can lead to the sequestration of iron within cells, making it less
available for the production of red blood cells. Additionally, chronic bleeding, often
unnoticed, can contribute to iron deficiency anemia.

6. Folate and Vitamin B12 Deficiency:

e RA patients may be at an increased risk of developing deficiencies in folate and vitamin
B12, both of which are essential for red blood cell production.

7. Renal Dysfunction:
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« RA-related vasculitis or the use of certain medications may affect renal function, leading
to decreased production of erythropoietin, a hormone crucial for red blood cell
production.

To address anemia in patients with rheumatoid arthritis, a comprehensive approach is typically required.
This may involve:

o Treating the underlying RA: Disease-modifying antirheumatic drugs (DMARDSs) and
biologics can help control inflammation and improve overall disease management.

e Iron supplementation: Oral or intravenous iron supplementation may be prescribed to address
iron deficiency.

« Vitamin and mineral supplementation: Folate, vitamin B12, and other nutrient deficiencies
should be corrected through diet or supplements.

o Erythropoiesis-stimulating agents (ESAs): In some cases, ESAs may be considered to
stimulate red blood cell production.

Management should be tailored toeach individual's specific circumstances, and healthcare professionals,
including rheumatologists and haematologists, play a crucial role in determining the most appropriate
course of action. Regular monitoring of hemoglobin levels and addressing the underlying causes are
essential components of effective anemia management in patients with rheumatoid arthritis.

Here are some potential innovative methods for the treatment of advanced anemia in patients with
rheumatoid arthritis:

- Disease-Modifying Antirheumatic Drugs (DMARDS):

The effective management of RA using advanced DMARDs can help control inflammation and
subsequently improve anemia. Targeting the underlying disease process can contribute to the resolution
of anemia.

- Biologic Therapies:

Biologic drugs that target specific pathways involved in RA, such as tumor necrosis factor (TNF)
inhibitors, interleukin-6 (IL-6) inhibitors, or Janus kinase (JAK) inhibitors, may be beneficial. These
drugs can help control inflammation and improve symptoms, including anemia.

- Iron Supplementation:

Innovative iron supplementation strategies, including intravenous iron infusions, may be considered.
Intravenous iron can be more efficient in raising haemoglobin levels compared to oral iron supplements
and may have a more rapid onset of action.

- Erythropoiesis-Stimulating Agents (ESAS):

In some cases, erythropoiesis-stimulating agents, such as erythropoietin, may be used to stimulate the
production of red blood cells. However, the use of ESAsin RA-related anemia is somewhat controversial
and should be carefully considered based on individual patient factors.

- Nutritional Support:

Addressing nutritional deficiencies, including iron, vitamin B12, and folic acid, is crucial. Innovative
methods may include personalized nutrition plans or supplements to optimize nutrient levels.

- Comprehensive Management Approach:
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Integrating a multidisciplinary approach that involves rheumatologists, haematologists, and nutritionists
can help provide comprehensive care. Collaboration among specialists can lead to tailored treatment
plans that address both RA and anemia.

- Patient Education and Empowerment:

Empowering patients with knowledge about the relationship between RA and anemia, as well as the
importance of medication adherence, regular monitoring, and lifestyle factors, can contribute to better
outcomes.

Always consult with healthcare professionals to determine the most suitable and up-to-date treatment
options for individuals with rheumatoid arthritis and associated anemia. Advances in medical research
and treatment options continue to evolve, so staying informed about the latest developments is essential.
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