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Crohn's disease and ulcerative colitis are the most common inflammatory bowel diseases. They are chronic diseases 
characterized by inflammation of the gastrointestinal tract that lead to poor quality of life and disability for patients around the 
world. The number of people with inflammatory bowel disease worldwide is approximately five million, however, the exact 
number is unknown, as prevalence data may vary depending on the level of health care, diagnosis, and access to treatment in 
different countries. The causes of these diseases are multifactorial, but one of the main ones is dysregulation of the immune system. 
Treatment of such patients is aimed at achieving and maintaining periods of remission. The development of newer therapies, 
including biologics and oral small molecules, targets different immune response mechanisms, opening up new opportunities for 
treatment. New therapies can significantly improve the quality of  life by helping to achieve and maintain remission. However, 
their cost remains an important aspect that needs to be addressed in the context of treatment accessibility. 
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ЕФЕКТИВНІСТЬ, БЕЗПЕКА ТА ПЕРСПЕКТИВИ СУЧАСНИХ МЕТОДІВ ТЕРАПІЇ 
ПАЦІЄНТІВ ІЗ ЗАПАЛЬНИМИ ЗАХВОРЮВАННЯМИ КИШЕЧНИКА 

 

Хвороба Крона та неспецифічний виразковий коліт є двома найбільш поширеними запальними захворюваннями 
кишечника. Це хронічні хвороби, які характеризуються запаленням шлунково-кишкового тракту і призводять до погіршення 
якості життя та інвалідизації пацієнтів по всьому світу. Загальна поширеність запальних захворювань кишечника становить 
приблизно п’ять мільйонів осіб, проте, точна цифра може варіювати, оскільки дані про поширеність можуть змінюватися в 
залежності від рівня медичного обслуговування, діагностики та доступу до лікування в різних країнах. Причини цих 
захворювань є багатофакторними, однак однією з основних є дисрегуляція імунної системи. Лікування таких пацієнтів 
спрямоване на досягнення та підтримку періодів ремісії. Розвиток новітніх методів лікування, зокрема біопрепаратів, а також 
пероральних малих молекул, які націлені на різні механізми імунної відповіді, відкриває нові можливості для пацієнтів. Нові 
методи лікування можуть значно покращити якість життя, допомагаючи досягти та підтримувати ремісію, хоча питання їх 
вартості залишається важливим аспектом, який потребує уваги в контексті доступності лікування. 

Ключові слова: запальні захворювання кишечнику, хвороба Крона, неспецифічний виразковий коліт, 
ревматоїдний артрит, розширена терапія. 

 
The work is a fragment of the research project “Cardiovascular remodeling, structural and functional state of the liver 

and kidneys and their relationship with cardiometabolic risk factors in patients with cardiac pathology and comorbidities. 
Possibilities of treatment optimization”, state registration No. 0124U002036.  

 

Expanded therapy is a term applied to biologics as well as small molecules that are commonly 
used for moderate to severe Crohn's disease (CD) and ulcerative colitis (UC) [20]. This therapy targets 
several immune pathways that play a role in the immune dysregulation, and occurs in inflammatory 
bowel disease (IBD). Small-molecule oral medications are prescribed once or twice a day. Biologic 
drugs are large molecules administered intravenously (IV) and/or subcutaneously with a variable dosing 
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frequency. Some biological products are available as reference products and biosimilars (biological 
products that do not have clinically significant differences from the reference product) [4, 26]. Many 
of these dosage forms did not exist five years ago. Expanding therapeutic options may be beneficial for 
people with IBD and UC. Recommending an advanced therapy to a patient is an important step in 
treatment. However, the patient cannot be successfully treated if it does not have consistent access to the 
medication. One of the main barriers to access is the high cost of these drugs. 

The purpose of the study was to review modern approaches to the treatment of inflammatory 
bowel diseases (advanced therapy), specifically examining the characteristics of the main drugs used in 
therapy, as well as exploring promising pharmaceutical agents currently under clinical trials. 

We analyzed the literary sources of local and foreign authors. For this purpose, the electronic 
databases of medical and biological publications, Pubmed, and Web of Science were used. For data 
analysis, we used literary sources that had a full-text version. The depth of the search was 5 years. This 
review includes mostly randomized controlled trials and articles covering the latest recommendations of 
the European Crohn's and Colitis Organization (ECCO). After the analysis, we also searched for 
references to the selected publications. The articles were selected by reviewing their titles and 
abstracts, as well as from the bibliographies of the selected articles. The keywords used to find relevant 
articles included “inflammatory bowel disease”, “Crohn's disease”, “ulcerative colitis”, “rheumatoid 
arthritis”, “advanced therapy”. 

Over the past decade, the treatment options for IBD have expanded significantly. Currently, 6 
different classes of advanced therapies, including biologic agents and targeted oral small molecules 
with unique mechanisms of action, are approved for the treatment of IBD: Tumor necrosis factor 
(TNF)-α antagonists (infliximab, adalimumab, golimumab, certolizumab pegol), anti-integrin agents 
(vedolizumab, natalizumab), interleukin (IL)-12/23 antagonists (ustekinumab) IL23 antagonists 
(rituximab, miricizumab), Janus kinase inhibitors (tofacitinib, upacitinib and filgotinib (approved in 
Europe) and sphingosine 1-phosphate receptor (S1PR) modulators (ozanimod, etrasimod) [20] (Table 1). 

Table 1 
Medications for advanced therapy: mechanism of action and routes of administration 

Medication Mechanism Route: Induction Route: Maintenance 
Infliximab Anti-tumor necrosis factor (TNF) intravenous intravenous, subcutaneous 
Adalimumab subcutaneous subcutaneous 
Certolizumab subcutaneous subcutaneous 
Golimumab subcutaneous subcutaneous 
Vedolizumab Anti-integrin intravenous intravenous, subcutaneous 
Natalizumab intravenous intravenous 
Ustekinumab Anti-interleukin 12/23 intravenous subcutaneous 
Risankizumab Anti-interleukin 23 intravenous subcutaneous 
Mirikizumab-mrkz intravenous subcutaneous 
Tofacitinib Janus kinase (JAK) inhibitor oral oral 
Upadacitinib oral oral 
Ozanimod Sphingosine 1-phosphate (S1P) 

receptor modulator 
oral oral 

Etrasimod oral oral 
 

Tumor necrosis factor (TNF)-α antagonists (infliximab, adalimumab, golimumab, certolizumab 
pegol). 

Tumor necrosis factor (TNF) plays a central role in the pathogenesis of numerous inflammatory 
conditions, including CD and UC. TNF is produced intracellularly, mainly by activated macrophages. 
The TNF precursor is converted to soluble TNF after proteolysis by TNF-converting enzyme. This 
soluble TNF then oligomerizes to form the biologically active TNF homotrimer. Two types of TNF are 
very closely related, TNF-alpha and TNF-beta. The activity of both TNFs is mediated through binding 
to TNF receptor I and II (TNFRI and TNFRII), which are present on almost all cell types (except 
erythrocytes) [24]. 

Binding of TNF to TNFRI and TNFRII activates several signaling pathways, including activation 
of transcription factor (nuclear factor-κB), proteases and protein kinases. This leads to activation of the 
target cell, which results in an inflammatory and immune response by releasing several cytokines and 
initiating the apoptotic pathway. Thus, the biological effects of TNF include activation of other cells 
(macrophages, T cells, B cells), production of proinflammatory cytokines (IL-1, IL-6), chemokines (IL-
8), expression of adhesion molecule (E-selectin), inhibition of regulatory T cells, increased matrix 
expression, production of metalloproteinase, and induction of apoptosis [20]. 
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Tumor necrosis factor-alpha inhibitors, including infliximab, adalimumab, certolizumab-pegol 
and golimumab, are biologic agents approved by the FDA for the treatment of ankylosing spondylitis,  
Crohn's disease, ulcerative colitis, juvenile idiopathic arthritis, plaque psoriasis, polyarticular juvenile 
idiopathic arthritis, psoriatic arthritis, rheumatoid arthritis, and uveitis. There are also several off-label 
indications [33]. 

Infliximab is administered by infusion. The infusion should be administered over at least 2 hours 
and should not be administered with other biologic immunosuppressants. Infusion-related reactions are 
possible and, if necessary, antihistamines, acetaminophen, and corticosteroids can be used as premedication 
to prevent these reactions [36]. 

Adalimumab is administered by subcutaneous injection. The injection sites should be changed and 
moved away from previous injection sites. 

Certolizumab pegol is injected subcutaneously into the thigh or abdomen. 
Golimumab may be administered intravenously or subcutaneously. The infusion should be 

administered over 30 minutes and should not be administered in combination with other biologic 
immunosuppressants. An autoinjector is used for subcutaneous injections [21]. 

Tumor necrosis factor antagonists are generally well tolerated, with common side effects being 
mild and not requiring discontinuation [9]. However, serious side effects have been reported, the most 
common of which were severe infections. Before starting tumor necrosis factor antagonists, appropriate 
screening for severe infection should be performed; this includes screening for infections such as 
tuberculosis, HIV, hepatitis B and hepatitis C, and treatment if infection is detected. Physicians should 
be cautious about recommending treatment to elderly patients, patients with a history of malignancy, or 
patients with a predisposition to infection [21]. 

Common side effects of all drugs in this group (occurring in more than 10 % of patients) 
include headache, injection site reaction in subcutaneous administration and infusion reaction in 
intravenous administration, rash, anemia, upper respiratory tract infections, sinusitis, cough, pharyngitis, 
diarrhea, nausea, and abdominal pain [20]. 

Anti-integrin agents (vedolizumab, natalizumab) 
In IBD, tumor necrosis factor plays an important role in the the disease deterioration, but several 

other pathways are also involved in the formation of an inflammatory response. One of these pathways 
is the invasion of the intestinal mucosa by leukocytes. Leukocytes in the systemic circulation travel to 
sites of inflammation, though blocking this pathway can be an important strategy for treating IBD. Anti-
integrin therapy blocks the action of integrin on the surface of circulating immune cells and endothelial 
cell adhesion molecules, thereby inhibiting the interaction between leukocytes and intestinal blood vessels 
[20]. 

Natalizumab, which acts on α4-integrin, was the first such drug approved for the treatment of 
Crohn's disease, but its use is limited due to the risk of progressive multifocal leukoencephalopathy. 
Natalizumab is a chimeric recombinant human IgG4 antibody that targets the α4 subunit of integrins 
α4β7 and α4β1 on leukocytes. Natalizumab was first approved by the U.S. Food and Drug 
Administration (FDA) as a treatment for multiple sclerosis, an autoimmune disease of the central nervous 
system (CNS). 

Vedolizumab (VDZ) is a humanized IgG1 monoclonal antibody against α4β7-integrin that 
inhibits leukocyte adhesion to the endothelium by blocking the interaction between α4β7-integrin and 
MAdCAM-1, which is expressed on blood vessels and lymph nodes associated with the gastrointestinal 
tract. The main difference between natalizumab and VDZ is that natalizumab inhibits leukocyte trafficking 
in many organs, including the brain, while VDZ acts specifically only on gut-trophic α4β7 heterodimers 
and thus selectively inhibits lymphocyte trafficking in the intestine [11]. 

Vedolizumab has been approved by the FDA and the European Medicines Agency for the 
treatment of adult patients with moderate to severe UC and CD who have not responded to one or 
more conventional therapies such as steroids, immunosuppressants, or TNF antagonists. The results of 
VDZ clinical trials have shown different treatment effects in patients with UC and CD. There are 
several theories explaining why the clinical effect of inhibiting leukocyte transport in CD appeared 
later than in UC. CD can have systemic manifestations and affect the entire gastrointestinal tract from 
the mouth to the anus, showing inflammation in all layers of the intestine; in contrast, UC is limited 
to the colon mucosa, which may explain the difference in response to treatment. Thus, further in-
depth studies are needed to better understand the pharmacokinetics and pharmacodynamics of VDZ 
in CD. 
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Vedolizumab causes few systemic side effects because it targets gut-trophic integrin α4β7, so it 
causes relatively small systemic immunosuppression [28]. 

Newer drugs in this group, which act on different integrin-related targets, such as AJM300, 
abrilumab, and PF-00547659, have also been developed and are currently in clinical trials. 

Interleukin (IL)-12/23p40 antagonists (ustekinumab). 
Ustekinumab is a human monoclonal antibody commonly used to treat moderate to severe 

plaque psoriasis, psoriatic arthritis, moderate to severe Crohn's disease, or moderate to severe ulcerative 
colitis. Ustekinumab mediates the body's T-cell response by acting as an antagonist against interleukin-
12 (IL12) and interleukin-23 (IL23). While the FDA has not approved ustekinumab for many other 
inflammatory diseases, it has been used off-label to treat purulent hydradenitis, Takayasu arteritis, giant 
cell arteritis, Behcet's disease, myelodysplastic syndrome, synovitis, acne, pustulosis, hyperostosis and 
osteitis syndrome, atopic dermatitis, and systemic lupus erythematosus, among others [33]. 

IL-12 and IL-23 are cytokines that modulate lymphocyte function and are involved in the 
pathogenesis of systemic inflammatory diseases. IL-12 is a cytokine produced by antigen-presenting cells, 
such as dendritic cells and macrophages, which are involved in the development of Th1 cells that 
secrete gamma interferon. IL-23 is a pro-inflammatory cytokine that is predominantly produced by 
dendritic cells, monocytes, and macrophages, which induces the differentiation and activation of 
Th17. Both cytokines share the p40 subunit. As a human IgG1 monoclonal antibody, ustekinumab 
blocks the p40 subunit, and this antagonistic effect inhibits the interaction of these cytokines with the 
IL-12Rβ1 receptor. The IL-12Rβ1 receptor is located on the surface of NK cells and T cells. In this 
case, ustekinumab can inhibit IL-12 and IL-23 signaling, activation and production of cytokines, 
which leads to downregulation of the immune system, which reduces inflammation and changes the 
body's immune response. 

Ustekinumab is available for injection in prefilled syringes and vials. The drug is administered 
by subcutaneous injection or intravenous infusion. Dosage and administration recommendations depend 
on the specific indications for treatment and the patient's weight. The treatment of Crohn's disease and 
ulcerative colitis is based on an initial intravenous infusion based on body weight, followed by a 
subcutaneous maintenance schedule. 

Serious side effects, such as serious infections, are rare. The side effect profile in patients 
with psoriasis and psoriatic arthritis is similar. However, abdominal pain, fever, and diarrhea have been 
reported with maintenance doses of ustekinumab for patients with UC and IBD. 

As with all biologic medicines, screening for severe infection should be performed before 
starting a drug such as ustekinumab. Physicians should be cautious about recommending treatment to 
elderly patients, patients with a history of malignancy, or a predisposition to infections. 

Ustekinumab may be used during pregnancy. Based on limited human data, there is no 
expected risk of fetal harm, and teratogenicity has not been demonstrated in animal studies. The drug 
can also be used during breastfeeding. No human data are available at this time, but no harm to infants 
can be expected based on the properties of the drug. 

IL23p19 antagonists (rituximab, miricizumab, guselkumab). 
Monoclonal antibodies targeting the p19 subunit of IL23 are effective treatments for CD 

and UC. Currently, 2 IL23 antagonists are approved by the FDA: rituximab and miricizumab. These 
agents are mechanistically similar but different from ustekinumab, which blocks IL12 and IL23 by 
inhibiting their common p40 subunit, and these seemingly minor pharmacodynamic differences may have 
important clinical implications [3]. 

Risankizumab was approved in 2022 for the treatment of CD (based on 2 phase 3 trials, the 12-
week induction trials ADVANCE and MOTIVATE, and the 52-week maintenance trial FORTIFY) [16] 
and in 2024 for the treatment of moderate to severe UC (INSPIRE induction trial, COMMAND 
maintenance trial). Following the approval of rituximab, several cohort studies have confirmed its real-
world efficacy. Based on the results of clinical trials, in clinical practice, rituximab has become the 
biologic drug of choice for most patients with moderate-to-severe UC and UC who have not 
previously been treated with TNF antagonists [23]. In 2023, mirikizumab was approved for the 
treatment of moderate to severe UC (based on the phase 3, 12-week induction trial LUCENT-1 and 
the 40-week maintenance trial LUCENT-2), and in January 2025, for the treatment of CD (based on the 
phase 3, 52-week trial VIVID-1) [6, 22]. 

Another representative of this group of drugs is Guselkumab. Guselkumab was first approved 
by the FDA for the treatment of adults with moderate to severe plaque psoriasis in 2017. In 2022, 
Guselkumab was approved by the FDA for the treatment of patients with moderate to severe UC (based 
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on the results of the clinical trial QUASAR). In the Phase 2 GALAXI-1 study involving patients with 
moderate-to-severe UC, the rate of clinical and endoscopic outcomes with guselkumab was significantly 
higher than with placebo and numerically higher than with ustekinumab as a control group at weeks 
12 and 48. Full Phase 3 data on the induction and maintenance of remission in patients with CD are 
currently awaited. Guselkumab is not currently approved by the FDA for the treatment of Crohn's disease 
[2, 14]. 

Janus kinase inhibitors (tofacitinib, upacitinib, filgotinib). 
Janus kinases (JAKs) are a family of cytosolic tyrosine kinases that regulate cytokine signal 

transduction, including cytokines involved in several inflammatory diseases such as rheumatoid 
arthritis, psoriasis, atopic dermatitis, and IBD. Several small-molecule JAK inhibitors (SMIs) are 
currently approved for various immune-mediated inflammatory diseases [35]. However, key 
differences between these agents could potentially translate into unique clinical profiles. Each JAKi 
has a unique chemical structure, which leads to a special way of binding in the catalytic cleft of the 
target JAK and creates distinctive pharmacological characteristics. In addition, the available agents 
have different selectivities for JAK isoforms, as well as off-target effects against non-JAKs. Other 
differences include effects on hematologic parameters, DNA damage repair, reproductive toxicity, and 
metabolism/elimination [20]. 

Janus kinase inhibitors are oral, small-molecule drugs that inhibit the transcription of 
proinflammatory cytokines. This inhibition is selective in different ways: tofacitinib, which was approved 
by the Food and Drug Administration (FDA) for the treatment of UC in 2018, predominantly inhibits 
JAK1 and JAK3 [38], and upacitinib, which was approved by the FDA for the treatment of UC in 2022 
and CD in 2023, predominantly inhibits JAK1 (Fig. 1). 

 

Fig. 1. Cytokine receptors are associated with different pairs of JAKs. γc: common γ-chain; EPO: erythropoietin; JAK: 
Janus kinase; TYK: tyrosine kinase [34]. 

 

The FDA labels indicate that these drugs are indicated for patients with ineffectiveness or 
contraindications to TNF antagonists [35]. 

The efficacy and safety of Janus kinase inhibitors are dose-dependent. Therefore, the optimal dose 
is the lowest dose that achieves and maintains remission [38]. Both tofacitinib and upacitinib have a rapid 
onset of action, with a significant proportion of patients with UC experiencing clinical improvement within 
1-3 days of starting therapy [12]. Similarly, in patients with CD, upadacitinib can reduce abdominal pain 
and stool frequency within 1 week of treatment initiation in clinical trials [19]. The initial dose of tofacitinib 
for outpatients with moderate-to-severe UC is 10 mg twice daily for 8 weeks. After induction therapy, 
patients can maintain the dose of 10 mg twice daily or reduce it to 5 mg twice daily. The induction dose of 
upadacitinib for outpatients with moderately severe UC and CD is 45 mg daily for 8 and 12 weeks, 
respectively. After induction, both upadacitinib 15 mg daily and 30 mg daily are approved doses for the 
maintenance of UC and CD [34]. 

Another representative of this group of drugs is filgotinib. Filgotinib is currently approved by 
the European Medicines Agency (EMA) for the treatment of rheumatoid arthritis, and its use in the 
treatment of UC and CD is under clinical trial [12]. 

Sphingosine-1-phosphate receptor (S1PR) modulators (ozanimod, etrasimod). 



ISSN 2079-8334. Світ медицини та біології. 2025. № 2 (92) 

244 

Etrasimod and ozanimod are two oral S1P receptor modulators that are currently approved 
for the treatment of moderate to severe UC. There are 5 subtypes of S1P receptors (S1P1-S1P5) that 
have different expression in lymphoid, hematopoietic and specific organ systems, including the brain, 
heart and gastrointestinal tract. It is assumed that S1PR modulators work by binding the S1P receptor 
on the surface of immune cells [15]. Subsequent internalization of the receptor prevents the cell from 
sensing S1P, a signaling sphingolipid important for immune cell trafficking, thus affecting the migration 
of immune cells from lymphoid organs such as lymph nodes to the circulatory system. By isolating 
activated immune cells in the lymph nodes, S1PR modulators result in fewer immune cells being 
transported to the peripheral circulation, and subsequently fewer immune cells available to travel to 
target sites of active inflammation, such as the colon in UC patients [29]. 

In 2021, ozanimod, an S1PR modulator targeting S1P1 and S1P5, was approved for the 
treatment of moderate to severe UC based on a phase 3, 10- week induction study and a 52-week 
maintenance trial in the TRUE NORTH program [5]. Ozanimod is administered with a “ramp-up” dose 
titration during the first week of treatment, starting with an oral dose of 0.23 mg daily for the first 4 
days, followed by 0.46 mg daily for the next 3 days, then 0.92 mg starting on day 8, and continuing at 
0.92 mg as a maintenance dose [31]. This titration strategy reduces the risk of bradycardia, which is an 
effect of the S1PR class of modulators [5, 25]. Before starting ozanimod, a baseline electrocardiogram (to 
screen for existing conduction disorders and QTc prolongation), complete blood count, and liver function 
tests should be performed; in addition, fundus examination is required in patients with a history of 
diabetes, uveitis, or macular edema of the optic nerve. With a slow dose titration and due to the 
mechanism of action aimed at lymphocyte sequestration, ozanimod acts relatively slower [17, 25]. 

Etrasimod was approved for the treatment of moderate to severe UC in 2023. In the ELEVATE 
12 and ELEVATE 52 trials, patients treated with etrasimod, an S1PR modulator targeting S1P1, S1P4, 
and S1P5, experienced higher clinical remission rates compared to placebo [32]. Etrasimod is 
administered orally at a daily dose of 2 mg during induction and maintenance therapy without dose 
titration.  Similar to ozanimod, a baseline electrocardiogram, complete blood count, and liver function 
tests are warranted [25]. In addition, the FDA suggests that all patients undergo fundus examinations and 
skin cancer screening before or shortly after starting treatment. 

Over the past few years, the development of biologic agents targeting cytokines and receptors 
involved in IBD pathogenesis has led to better outcomes and improved disease progression. Despite 
their efficacy, drugs such as tumor necrosis factor (TNF) inhibitors, anti-interleukin-12/23, and anti- 
integrins fail to respond in about one-third of patients, and 40% of patients lose response over time [1]. 
Therefore, more effective treatments are needed. Recent studies have shown that TL1A (tumor necrosis 
factor-like cytokine 1A) acts as a regulator of mucosal immunity and is involved in immunological 
pathways involved in the pathogenesis of IBD. Inhibition of TL1A is a promising therapeutic strategy, 
as evidenced by encouraging clinical trial results for moderate and severe IBD. Future studies may 
elucidate the broader impact of TL1A on immunity, epithelial integrity, and fibrosis, suggesting new 
avenues for therapeutic intervention and biomarker discovery. Ongoing Phase 3 trials are key to 
evaluating TL1A inhibitors as effective and safe treatments for IBD. In addition, investigating the role 
of TL1A in fibrosis-related complications and its potential as a biomarker of treatment response holds 
promise for personalized medicine approaches. Consideration of TL1A inhibition in concomitant 
immune-mediated inflammatory diseases suggests broader therapeutic implications beyond the 
gastrointestinal manifestations of IBD [20]. 

Phase 2 clinical trials of anti-TL1A drugs have shown promising results, demonstrating 
improved endoscopic and histologic outcomes for both UC and IBD. Phase 2 and 3 clinical trials 
are ongoing and are expected to provide further clarity on the efficacy and safety of TL1A-targeted 
drugs in the treatment of IBD [20]. 

The current approach to positioning therapy for moderate to severe IBD is based on a careful 
combination of comparative efficacy and safety in the context of individual disease risk and treatment-
related complications, as well as patient preferences (regimen and frequency of administration), speed 
of onset, comorbidities, and, importantly, access to therapy. Effective disease control with corticosteroid 
avoidance is the main goal of treatment to maintain sustained remission and avoid disease complications. 
Although the general approach to the treatment of patients with IBD is similar, there are clear differences 
in the treatment of UC and IBD [8]. 

Crohn's disease. 
Integrating data from direct clinical trials with network meta-analysis and real-world comparative 

efficacy and safety studies, infliximab (usually with an immunomodulator) and adalimumab are probably 
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the most effective methods of inducing remission in patients with CD who have not previously received 
biologic agents, especially in patients with more complex disease (e.g., perianal disease, fistulizing and 
constricting disease) and high inflammatory activity [33]. In patients with CD with moderate 
inflammation, ustekinumab and rituximab are reasonable alternatives with a better safety profile and 
are often the drugs of choice [10]. 

 

In patients with 
previous TNF-α antagonist 
failure, rituximab and 
upacitinib are likely to be 
the most effective 
treatments. According to 
the SEQUENCE study, 
rituximab is more effective 
than ustekinumab in these 
patients; in addition, real-
world data suggest that a 
significant proportion of 
patients treated with 
ustekinumab may respond 
after switching to 
rituximab [18]. Based on 
numerous observational 
studies and indirect 
treatment comparisons, all 
of these drugs seem to be  

Fig. 2 .  Proposed algorithm for the treatment of patients with moderate to severe 
Crohn's disease, combining data on the comparative efficacy and safety of therapy in the 
context of individual risk of disease and treatment- related complications [20]. 

more effective than vedolizumab as second-line therapy. Second-line therapy with a TNF antagonist 
may be appropriate for patients who have discontinued the first TNF antagonist due to intolerance or 
immunogenicity (in this case, the second TNF antagonist is better used in combination with an 
immunomodulator). The overall safety profile of rituximab compared to upacitinib with comparable 
efficacy often leads us to prefer rituximab as a second-line drug [18]. However, in patients with high 
drug clearance, low albumin levels, CD with colon involvement, severe inflammatory arthritis (especially 
axial), or perianal disease, we may prefer to use upacitinib as second-line therapy after TNF antagonists 
have failed [7]. Fig. 2 summarizes the proposed algorithm for the treatment of patients with moderate 
and severe CD. 

 

Ulcerative colitis. 
Similar to CD, there are 
few direct clinical trials of 
advanced therapies in 
patients with moderate-
to-severe UC. Integration 
of data from the 
VARSITY trial 
comparing vedolizumab 
with adalimumab, 
regulatory trials of 
approved treatments, and 
recent network meta-
analyses suggests that 
upacitinib is by far the 
most effective treatment 
for most patients with 
moderate-to-severe UC 
[19]. However, FDA 
black box warnings 
mostly limit its use to 
patients with prior failure 
or intolerance to TNF 
antagonists. With the  

Fig. 3.  Proposed algorithm for the treatment of patients with moderate and severe 
ulcerative colitis, integrating data on the comparative efficacy and safety of therapy in the 
context of individual risk of disease and treatment- related complications [20]. 
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exception of upacitinib, infliximab and vedolizumab are probably the most effective methods of inducing 
remission in previously untreated patients with moderate-to-severe UC [20]. For most patients with 
moderate UC who are steroid-dependent or steroid- sensitive and do not have a short-term risk of 
hospitalization, vedolizumab is generally preferred, although ustekinumab or miricizumab are also 
considered [10]. Preference is given to infliximab (usually in combination with thiopurines, at least 
initially) in patients with more severe disease, high inflammatory activity, and where rapid onset of action 
is desired. The S1PR modulators, ozanimod and etrasimod, are also effective and attractive first-line 
oral small molecule drugs for patients who are not responding to 5-AHA, although they are more 
potent immunosuppressive agents with a potentially higher risk of infections and, especially in the 
case of ozanimod, drug-drug interactions [9]. However, when used after the ineffectiveness of other 
advanced therapies, the effectiveness of the S1PR modulator is significantly reduced [20]. 

For patients who do not respond to vedolizumab as first-line therapy, switching to infliximab 
is preferred, although ustekinumab and miricizumab are also reasonable options [20]. For patients with 
severe disease in whom first-line infliximab therapy has failed, upacitinib is preferred, given its high 
efficacy and rapid onset of action. Upadacitinib has largely replaced tofacitinib in clinical practice, 
except in cases related to cost or availability, or in patients already in stable remission on tofacitinib 
[12]. In patients who discontinue infliximab due to intolerance or concerns about side effects, most 
alternative agents are likely to be effective. Future direct trials and precision medicine initiatives will 
help to more accurately select and systematize therapies for patients with IBD. Fig. 3 summarizes the 
proposed treatment algorithm for patients with moderate to severe UC. 

In summary, treatment options for IBD have rapidly expanded, giving hope to millions of 
IBD patients to avoid disability caused by disease activity and related complications [27]. An integrated 
synthesis of risk and benefit from multiple sources, including direct trials and real-world evidence, that 
incorporates patient values and preferences can inform optimal therapy positioning to improve patient 
outcomes. In the future, prognostic and predictive biomarkers combined with clinical factors may help 
facilitate accurate therapy selection [30]. 

 

Conclusions 
1. Advanced therapy includes both biologic drugs and small-molecule oral agents used in moderate 

to severe forms of CD and UC. 
2. The current treatment arsenal includes 6 main classes of drugs with different mechanisms 

of action (TNF-α antagonists, anti-integrins, IL-12/23 antagonists, IL-23 antagonists, JAK inhibitors, S1PR 
modulators). 

3. TL1A is recognized as a promising new therapeutic target. TL1A inhibitors have shown 
encouraging results in Phase 2 clinical trials and continue to be investigated in Phase 3. 

4. The effectiveness of the drugs remains limited: about 30 % of patients do not respond to therapy, 
and 40 % lose their response over time. 

5. The selection of therapy is based on an assessment of efficacy, safety profile, comorbidities, 
patient preferences, availability of drugs, and expected speed of action. 

6. Different treatment algorithms are used for UC and IBD, respecting the characteristics of the 
disease and previous treatment experience. 

7. Financial barriers remain one of the main problems in access to innovative medicines. 
8. Personalized medicine and the introduction of biomarkers will play a key role in the future 

to optimize the choice of therapy. 
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BIOLOGICAL EFFECTS OF MONOSODIUM GLUTAMATE ON THE ORGANS  
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In the body, monosodium glutamate is a mediator of the peripheral and central nervous systems. In both parts, it is related 
to metabolic and excitatory functions. Monosodium glutamate is widely used in the food industry as a flavor enhancer. Although 
food safety regulators generally recognize its safety for health, a number of studies have questioned its long-term safety. Taking 
into account all of the above, it can be assumed that monosodium glutamate, added to the diet in excessive amounts or with 
prolonged consumption, can cause behavioral, biochemical and morphological changes in structures such as the brain, 
hippocampus and cerebellum of adult mammals and lead to dysfunction in the central nervous system. 
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БІОЛОГІЧНІ ЕФЕКТИ ГЛУТАМАТУ НАТРІЮ НА ОРГАНИ НЕРВОВОЇ СИСТЕМИ 
 

В організмі глутамат натрію є медіатором периферичної і центральної нервової системи. В обох частинах він має 
відношення до метаболічної та збудливої функції. Глутамат натрію широко використовується в харчовій промисловості в 
якості підсилювач смаку. Незважаючи на те, що регулюючі органи з безпеки харчових продуктів в цілому визнають його 
безпеку для здоров’я, низкою досліджень вона ставиться під сумнів з огляду на довгострокову перспективу. Беручи до 
уваги все вищесказане, можна припустити, що глутамат натрію, доданий до дієти в надмірній кількості або за тривалого 
споживання, може викликати поведінкові, біохімічні та морфологічні зміни в таких структурах, як головний мозок, 
гіпокамп і мозочок дорослих ссавців та призвести до дисфукції в центральної нервової системи. 

Ключові слова: глутамат натрію, харчові добавки, центральна нервова система, головний мозок. 
 
The study is a fragment of the research project “Structural reorganization of the organs of the immune, respiratory, 

nervous and excretory systems under the influence of various exogenous factors (monosodium glutamate, sodium nitrite, ethanol, 
methacrylate)”, state registration No. 0121U108234. 

 

In the body, glutamate can be considered as being present in two parts of the nervous system: the 
peripheral and the central; both are related to the metabolic and excitatory functions of the brain [5]. 

Despite their similar roles, it is generally accepted that the central and peripheral glutamate pools 
do not mix freely. Otherwise, this would pose a problem for regulating the levels of glutamate in the brain. 
The blood-brain barrier plays a crucial role in maintaining this separation, as it is capable of excluding 
most peripheral (plasma) glutamate, indicating that brain glutamate level is largely maintained by 
glutamate produced within the brain itself [18].  

Under physiological conditions, this division of activity between the central and peripheral parts 
of the nervous system remains generally intact. However, in pathological states such as inflammation or 
hyperammonemia (which can result from various conditions, including liver failure), studies have shown 
activation of cerebral enzymes such as glutamate dehydrogenase, leading to an increase in extracellular 
glutamate concentration.  
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