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Abstract 

Background: Inflammatory bowel disease (IBD) is a chronic, relapsing disorder resulting from 

genetic, immune, microbial, and environmental factors. Therapeutic options have expanded 

from conventional drugs to biologic agents and targeted small molecules, enabling 

individualized management. 

Aim: This narrative review aimed to summarize current treatment strategies for IBD, focusing 

on conventional therapies, biologics, targeted small molecules, antibiotics, and surgery. 

Materials and Methods: A narrative literature review was conducted using PubMed, 

MEDLINE, Google Scholar, and the Journal of Education, Health and Sport (JEHS). Current 
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clinical guidelines, European Medicines Agency (EMA) product information, clinical studies, 

systematic reviews, and meta-analyses were reviewed, with attention to indications, efficacy, 

and safety. 

Results: Biologic agents and targeted small molecules have broadened therapeutic options for 

moderate-to-severe IBD. Anti-TNF agents, vedolizumab, ustekinumab, selective IL-23 

inhibitors, Janus kinase (JAK) inhibitors, and ozanimod act through different pathways and 

allow treatment to be adapted to disease phenotype, severity, and previous treatment exposure. 

Conventional therapies, including aminosalicylates, corticosteroids, thiopurines, and 

methotrexate, remain important in selected situations. Antibiotics retain a role in specific 

complications, while surgery remains essential in refractory disease and structural 

complications. 

Conclusions: Contemporary IBD management follows an individualized, treat-to-target 

approach aimed at symptom control, objective inflammatory control, mucosal healing, and 

prevention of long-term complications. Despite therapeutic advances, uncertainties remain 

regarding treatment sequencing, predictors of response, long-term safety, and access to 

advanced therapies. Further research is needed to optimize personalized strategies and improve 

long-term outcomes. 

Keywords: IBD; Crohn’s disease; ulcerative colitis; biological therapy; biological treatment; 

inflammatory bowel disease; TNF-alpha inhibitors  

  

1. Introduction 

Inflammatory bowel disease is an autoimmune disease and causes symptoms mainly in the 

digestive system, but also affects other systems due to impaired absorption of nutrients, as well 

as a number of extraintestinal complications resulting from an excessive immune response. A 

study using population data from the years 2012–2014 showed IBD prevalence of 157 per 100 

000 individuals for Poland [1]. The onset of the disease most often occurs in adolescence and 

young adulthood. Approximately 25% of patients with IBD present before age 20 years [2]. 

Consequently, IBD not only reduces patients' quality of life but can also cause growth disorders 

in children. Therefore, it is crucial that treatment is not only effective but also causes minimal 

side effects, which can be particularly troublesome for children. The etiology is complex and 

involves the influence of environmental, genetic, and microbiological factors. Environmental 

factors appear to play a significant role, as the concordance rate for onset of the disease in 

monozygotic twins is only 50% [3]. The disease is more common in developed countries 

compared to developing countries [4]. Neonatal/infant factors, such as cesarean section, lack of 
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exposure to breast milk, and early exposure to antibiotics, play a significant role [5-8]. It should 

not be forgotten that the composition of the gut microbiome has a significant impact on the 

onset of the disease, and patients present with intestinal dysbiosis with overrepresentation and 

underrepresentation of specific taxa [9,10]. IBD is divided into ulcerative colitis and Crohn's 

disease. In ulcerative colitis, inflammatory lesions begin in the rectum and spread proximally 

without disruption [11]. Lesions can involve the entire colon and even the terminal ileum 

(backwash ileitis). In 40 to 70% of patients, mild inflammation also occurs in the upper 

gastrointestinal tract [12]. Crohn's disease lesions are discontinuous and can involve any area 

of the gastrointestinal tract, from the mouth to the anus. Gastrointestinal fissures, fistulas, and 

abscesses are common [12,13]. 

2. Material and methods 

A literature review was conducted using the PubMed, Google Scholar, MEDLINE and Journal 

of Education, Health and Sport (JEHS) databases. Additionally, the EMA's Summary of 

Product Characteristics database was utilized. Current Polish IBD treatment guidelines were 

analyzed. Relevant studies and meta-analyses addressing various aspects of this complex and 

heterogeneous inflammatory bowel disease (IBD) were identified and analyzed. The following 

keywords and their combinations were used: “IBD”; “Crohn’s disease; Lesniowski-Crohn’s 

disease”; “ulcerative colitis”; “biological treatment”; “inflammatory bowel disease”; “TNF-

alpha inhibitors”. The most up-to-date available data was used to present data on treatment 

regimens, guidelines, drug characteristics, their effects, and possible adverse effects. 

3. Aim of the study 

 The aim of this study was to provide a comprehensive overview of the current 

therapeutic options available for the treatment of IBD, including anti-inflammatory, 

immunomodulatory, and biologic therapies, with a focus on their mechanisms of action, clinical 

efficacy, safety profiles, and current indications and approvals. Furthermore, the role of 

antibiotics and surgical procedures in current treatment was considered. 

4. Treatment guidelines 

The current goals of treatment are to (1) eliminate symptoms and restore quality of life, (2) 

restore normal growth, and (3) eliminate complications. Drugs used in treatment can generally 

be classified into those that induce remission, those that maintain remission, and those that act 

in both areas [11]. 

4.1. Treatment guidelines in Crohn disease  

Recognized risk factors include: smoking, young age at the time of diagnosis, stenotic and 

fistulizing forms, and extensive intestinal involvement. The identification of at least two risk 
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factors for severe disease should prompt the selection of a more aggressive treatment strategy: 

earlier initiation of immunosuppressive therapy, as early as the first flare, and/or earlier 

consideration of biologic therapy [14-17]. ]The primary goal of treatment should be to achieve 

clinical remission (as assessed by the CDAI scale), as well as a decrease in CRP levels, healing 

of mucosal lesions as assessed by endoscopy and a decrease in fecal calprotectin levels. In 

patients without risk factors for severe disease who are in stable remission, fecal calprotectin 

levels should be measured every 6–12 months [18-32]. 

4.1.1. Induction therapy 

In the event of a relapse, causes of symptoms other than exacerbations (e.g., infection, 

functional disorders) should be considered, and appropriate laboratory, imaging, and 

bacteriological tests should be performed [33-41]. In the first-line induction treatment of ChLC, 

glucocorticoids are used: systemic glucocorticoids (administered orally: prednisone and 

methylprednisolone; and administered intravenously: hydrocortisone) and budesonide. The use 

of budesonide in ChLC is limited to mild and moderate cases involving lesions located in the 

ileocecal region. In other cases, the first-line treatment is systemic steroids administered orally 

(at an initial dose equivalent to 0.75 mg/kg body weight or 40 mg of prednisone), and in selected 

cases, intravenously (e.g., hydrocortisone 300–400 mg/day in divided doses). Treatment with 

the initial dose should be continued for up to 4 weeks, after which the dose should be gradually 

reduced, and glucocorticoids should be discontinued after a maximum of 12 weeks [42-45]. In 

cases of steroid resistance, steroid dependence, or steroid intolerance, immunosuppressive 

drugs should be used. In more severe cases, biologics (anti-TNF agents, vedolizumab, 

ustekinumab) should be used as monotherapy or in combination with immunosuppressive drugs 

[46-48]. 

4.1.2. Maintenance therapy 

In patients with a mild form of the disease, especially those with ileocecal involvement, a short 

history, and no risk factors for a severe course, if remission is achieved quickly, maintenance 

therapy may not be initiated. In such patients, clinical symptoms, calprotectin levels, and 

radiographic findings should be monitored [49]. Although mesalazine is a commonly used drug 

in the treatment of mild and moderate ChLC, numerous clinical trials and meta-analyses have 

failed to demonstrate its efficacy, both in remission induction and maintenance therapy. The 

only benefit may be a reduced risk of colorectal cancer [50-64]. If clinical remission has been 

achieved with glucocorticoids, immunosuppressive drugs are recommended for maintenance 

therapy: thiopurines or methotrexate. The first-line drugs for maintenance therapy are 

thiopurines (azathioprine at a dose of 2–2.5 mg/kg body weight or 6-mercaptopurine at a dose 
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of 1–1.5 mg/kg body weight) [43]. In cases of intolerance or contraindications to thiopurines, 

methotrexate is an alternative immunosuppressive drug (at a dose of 25 mg subcutaneously 

once a week for 12 weeks, followed by 15 mg subcutaneously or, alternatively, orally) [47].  If 

clinical remission has been achieved with biologic agents, these agents should be used for 

maintenance therapy, with a possible change in the route of administration from intravenous 

(used in induction therapy) to subcutaneous (used in maintenance therapy) [65-68]. 

4.2. Treatment guidelines in ulcerative colitis 

When planning treatment, the following criteria should be taken into account: clinical disease 

activity (Mayo scale, PRO-2, Truelove-Witts criteria), endoscopic Mayo scale, as well as the 

extent of inflammatory changes in endoscopic assessment and the course of previous treatment 

[19,33,69,70]. 

4.2.1. Induction therapy 

First-line treatment for exacerbations should be mesalazine, administered rectally and orally in 

cases of severe disease. For mild lesions (limited to the rectum), the dose is 1 g/day rectally, 

while for lesions involving the entire left half of the colon and more advanced disease, the dose 

is 3 g/day rectally in combination with oral medications. The daily dose of oral mesalazine is 4 

g. An alternative to mesalazine is sulfasalazine [33,69,71].. If remission has not been achieved 

despite optimal use of mesalazine, treatment with topical steroids (budesonide) or systemic 

steroids, administered orally (prednisone, methylprednisolone), should be considered. 

Budesonide is administered at a dose of 9 mg per day, whereas prednisone at a dose of 0.5–1 

mg/kg body weight (usually 40 mg/day). Budesonide is used to treat mild and moderate forms, 

however prednisone and methylprednisolone are used to treat moderate to severe cases. Unlike 

prednisone and prednisolone, budesonide has a primarily local effect due to the first-pass effect. 

Prednisone and prednisolone are used in induction therapy, which lasts 2–4 weeks, and are then 

gradually tapered off. The entire course of treatment should last no longer than 8–12 weeks 

[33,45,69,71-76]. For moderate to severe cases, high-dose mesalazine (administered orally 

and—if tolerated—topically) is recommended for induction therapy, in combination with 

systemic steroids (at the standard dose). In the most severe cases, molecularly targeted drugs 

(anti-TNF agents, vedolizumab, ustekinumab, tofacitinib) are used [33,69,71]. Acute severe 

ulcerative colitis (ASUC) is characterized by highly active inflammatory changes in the large 

intestine with severe intestinal symptoms and an accompanying systemic reaction. The 

Truelove-Witts criteria are used to diagnose ASUC. which is important to qualify the patient 

for hospital treatment. The diagnosis is based on the presence of 6 or more bloody stools per 

day accompanied by at least one systemic reaction marker, such as hemoglobin (Hb) < 10.5 
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g/dL, erythrocyte sedimentation rate (ESR) > 30 mm/h (or CRP > 30 mg/L), body temperature 

>37.8°C, and tachycardia > 90/min. To confirm ASUC, an endoscopic examination—a 

rectosigmoidoscopy without preparation—is recommended. Additional tests for patients with 

suspected ASUC also include a plain abdominal X-ray (to rule out toxic megacolon),to rule out 

an infectious cause of the exacerbation (primarily testing for infection with a toxin-producing 

strain of C. difficile), and laboratory tests (primarily a complete blood count, electrolyte levels, 

CRP, and creatinine). Intravenous steroid therapy in a hospital setting is recommended for 

patients who meet the Truelove-Witts criteria for an acute, severe exacerbation. Treatment with 

infliximab is recommended for patients who have not responded after 3 days of treatment with 

intravenous steroids. As an alternative to infliximab, cyclosporine may be used. In all cases, 

due to the increased risk of thromboembolic complications, low-molecular-weight heparin 

should be administered at a prophylactic dose. In selected patients, antibiotic therapy is 

sometimes also used as adjunctive treatment. Surgical treatment is recommended if no response 

is observed after an additional 5 days of therapy with cyclosporine or infliximab. Surgical 

treatment should always be considered if symptoms of toxic megacolon, massive bleeding, 

and/or signs of shock occur [33,70,71,77-80]. 

4.2.2. Maintenance treatment 

If remission of a UC flare has been achieved with mesalazine, it should also be used for 

maintenance treatment. Mesalazine is also recommended for maintenance therapy in patients 

who have achieved remission with steroids and mesalazine. The minimum recommended oral 

dose is 2 g/day. As in exacerbations, the route of administration is rectal/oral or both, depending 

on the degree of involvement of the large intestine by the disease process. The lowest 

recommended oral dose is 2 g per day [33,69,71]. Maintenance therapy with thiopurines is 

recommended for selected patients who have achieved remission with steroids. In each patient, 

provided there are no contraindications, mesalazine should also be used as part of maintenance 

therapy. Azathioprine (at a dose of 2–2.5 mg/kg body weight) or 6-mercaptopurine (at a dose 

of 1–1.5 mg/kg body weight) is administered orally, in one or two divided doses. Thiopurines 

achieve their full therapeutic effect only after a long period of time (6–12 weeks); therefore, to 

control symptoms, steroid therapy should be maintained at the lowest effective dose until then 

(for the next 4–8 weeks), followed by an attempt to gradually taper the steroids (however, 

systemic steroid therapy should not last longer than 12 weeks) [33,69-71,77,81]. Maintenance 

therapy with infliximab is recommended if induction was achieved with this drug; however, if 

induction was achieved with cyclosporine, maintenance therapy should be conducted using 

thiopurines [82]. Molecularly targeted drugs (anti-TNF agents, vedolizumab, ustekinumab, 
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tofacitinib) are used in cases of primary failure, loss of efficacy, intolerance to other 

medications. They are also commonly used in cases of steroid resistance or steroid dependence, 

particularly in moderate-to-severe forms of the disease [33,69-71,77]. 

5. Types of treatment  

5.1. Antiinflammatory treatment  

 Corticosteroids are effective in inducing remission but are not useful in maintaining 

remission because their long-term use is associated with a number of side effects.11 

Glucocorticoids reduce the number of T cells, monocytes, and eosinophils. They also reduce 

the binding of immunoglobulins to receptors on the cell surface and inhibit the synthesis or 

release of interleukins by reducing T-cell blastogenesis of T lymphocytes and reducing the 

intensity of the early immune response. They may also inhibit the penetration of immune 

complexes through basement membranes and reduce the concentration of complement 

components and immunoglobulins. In addition to their immunosuppressive effects, 

corticosteroids also suppress the hypothalamic-pituitary axis; therefore, be vigilant for 

secondary adrenal and pituitary insufficiency, as well as for adverse effects such as: psychiatric 

disorders, hyperglycemia, increased intracranial pressure, peptic ulcers, stretch marks, acne, 

muscle weakness, and osteoporosis [45]. Budesonide is characterized by a high first-pass effect 

(more than 90% of the drug is metabolized in the liver); therefore, its systemic effects are 

minimal, while it exhibits a strong local effect. A different effective treatment method for 

inducing remission with fewer side effects than glucocorticosteroids is exclusive enteral 

nutrition (EEN). The duration of therapy is usually 8 to 12 weeks. Furthermore, this form of 

treatment affects the healing of the mucosa. Adverse effects are primarily related to the insertion 

and presence of the nasogastric tube. Exclusive enteral nutrition (EEN) is also being used 

experimentally as a form of maintenance therapy, as nighttime feeding in addition to a normal 

daytime diet [83,84]. Another group of drugs effective in inducing and maintaining remission 

in IBD are aminosalicylates, which are primarily used in adults because few clinical trials have 

been conducted in children [85]. A large observational study showed that 30% of pediatric 

patients maintained remission when using aminosalicylates alone [86]. The most common drug 

in this group is mesalazine, which can cause nausea, headaches, fever, and rash. The active 

ingredient (mesalazine) is metabolized in the colon to form two metabolites: 5-aminosalicylic 

acid (mesalazine) and sulfapyridine. The active ingredient in this group of drugs is 5-

aminosalicylic acid (5-ASA) and sulfapyridine is responsible for the side effects. Before 

starting treatment and during treatment, the following tests should be ordered: blood tests 

(complete blood count, AST, ALT, creatinine) and a general urinalysis (dipstick tests). It is 
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recommended to repeat these tests 14 days after the start of treatment, and then 2 to 3 times at 

4-week intervals. If the results are within the normal range, subsequent tests should be 

performed every 3 months. If additional symptoms occur, the tests should be performed 

immediately. Rare side effects include headache, dizziness, myocarditis, pericarditis, 

abdominal pain, diarrhea, bloating, nausea, and vomiting [87]. 

5.2. Immunosuppressive treatment  

 Thiopurine drugs, such as azathioprine and its active metabolite, mercaptopurine (6-

MP), are used as maintenance therapy because they have a delayed onset of action of several 

weeks. A large, multicenter, randomized clinical trial demonstrated that early (within the first 

8 weeks) introduction of 6-MP reduces the need for corticosteroids and improves the 

maintenance of clinical remission in children [88]. Adverse effects include myelosuppression, 

elevated transaminases, and pancreatitis. During treatment with thiopurines, laboratory 

parameters should be monitored periodically, primarily complete blood count, alanine 

aminotransferase (ALT), and creatinine - ideally every 2 weeks for the first 2 months of 

treatment, and then at least every 3 months [49].  Furthermore, thiopurines increase the risk of 

lymphoma in the pediatric population by approximately 7.5-times [89]. In adult patients, 

thiopurines increase the risk of non-melanoma skin cancer, cervical cancer, and aggressive B-

cell lymphoma, for which EBV is a risk factor. Therefore, thiopurines are not recommended 

for individuals who have not previously been infected with EBV, particularly young men (under 

35 years of age). All patients should be under the care of a dermatologist, and women should 

also be under the care of a gynecologist. Mild leukopenia (white blood cell count above 

3,500/μl) does not require a dose adjustment. If the white blood cell count remains below 3,500, 

the dose of thiopurine must be reduced; in cases of severe leukopenia (below 2,500, with 

lymphocytopenia < 1,000), the drug must be discontinued. An increase in transaminase levels 

to 3 times the upper limit of normal requires monitoring and possible dose adjustment, while a 

5-fold increase above the upper limit of normal requires discontinuation of the drug. The 

efficacy of thiopurine therapy can be assessed after at least 6 weeks of treatment with a stable 

dose, while the optimal therapeutic effect is achieved after 12 weeks of therapy. Another 

immunomodulatory drug used to maintain remission in IBD is methotrexate, which can cause 

numerous health-threatening side effects and requires folic acid supplementation (1 mg daily 

or 5 mg once a week, 1–2 days after receiving a dose of methotrexate) [49]. Large retrospective 

cohort studies have confirmed its effectiveness in maintaining remission in 30% of children 

with IBD [90]. Particularly significant side effects of methotrexate, especially in young patients, 

include decreased fertility, decreased sperm count, menstrual irregularities, and amenorrhea. 
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Furthermore, methotrexate is toxic to the embryo and causes fetal defects and may cause 

miscarriage. Patients and their sexual partners should use effective contraceptive methods 

during methotrexate treatment and for at least three months after discontinuation. Methotrexate 

may cause leukopenia, elevated transaminase levels, acute liver atrophy, renal failure, 

hematuria. The use of methotrexate requires regular monitoring of kidney and liver function, 

urine test, blood counts and sometimes also assessment of methotrexate concentration in the 

blood [91]. A twofold increase in transaminase levels above the upper limit of normal is an 

indication to discontinue treatment until levels return to normal [49]. Any significant reduction 

in leukocyte or platelet counts is an indication for immediate discontinuation of the drug and 

the implementation of appropriate supportive treatment. During treatment, precipitation of 

methotrexate or its metabolites in the renal tubules is possible. Preventive measures include the 

administration of large amounts of fluids and urine alkalinization, which can be achieved by 

oral or intravenous administration of sodium bicarbonate or acetazolamide. In addition, 

methotrexate reduces resistance to infections, causing anorexia, dizziness and headaches, 

interstitial pneumonia, abdominal pain, joint pain, and chills [91]. 

5.3. Biological treatment and small molecule treatment 

The treatment of IBD has been revolutionized by the introduction of biologics and small 

molecule drugs. The range of available therapies is still expanding. The main one, and the first 

to be introduced into treatment, is the group of tumor necrosis factor inhibitors (TNF-α 

inhibitors) [92]. These drugs include: infliximab - the first biologic drug approved in 1998 in 

the United States for the treatment of Crohn's disease and in 2005 for the treatment of ulcerative 

colitis, adalimumab, certolizumab (only for Crohn's disease, not registered in Poland for the 

treatment of IBD) and golimumab (only for ulcerative colitis) [92,93]. Other biological drugs 

include alpha 4 integrin inhibitors - vedolizumab; interleukins 12 and 23 inhibitor - 

ustekinumab; interleukin 23 inhibitors - mirikizumab, risankizumab [92], guselkumab and 

brazikumab [94]. The group of small molecule drugs includes: oral Janus kinase (JAK) 

inhibitors - tofacitinib, filgotinib, upadacitinib and sphingosine-1-phosphate receptor modulator 

- ozanimod [92]. In Crohn's disease, the most frequently mentioned indications for the 

introduction of biological treatment include: steroid-resistant or steroid-dependent disease, 

resistance to immunomodulators, severe course of the disease - also in the presence of negative 

prognostic factors, and the course of the disease with fistulas. Indications for the initiation of 

biological treatment in ulcerative colitis include: steroid-resistant severe colitis, steroid-

dependent presence of active inflammation, steroid resistance, and resistance to 

immunomodulatory drugs [93]. Furthermore, an indication for initiating treatment with 
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biological drugs is the occurrence of side effects during treatment with immunomodulating 

drugs [49,82]. 

Biological drugs can be used both as monotherapy and in combination with immunomodulatory 

drugs [49,93]. Combination therapy with TNF-alpha inhibitors and immunosuppressive therapy 

has been shown to be effective in both Crohn's disease and ulcerative colitis [49,82,94]. The 

first study confirming the higher effectiveness of combined treatment with infliximab and 

azathioprine in Crohn's disease was the SONIC study from 2010. The combination of 

infliximab with azathioprine was found to be most effective in achieving clinical remission in 

moderate to severe Crohn's disease compared to aziatropine monotherapy and infliximab 

monotherapy [95]. Similar results have been shown for ulcerative colitis, with combination 

therapy with azatropine and infliximab increasing the chance of remission, resulting in better 

mucosal healing outcomes [96]. In both studies, the aim was to assess the effectiveness of 

achieving remission without the use of glucocorticosteroids [95,96]. Combination therapy also 

improves the effectiveness of therapy by reducing the risk of producing antibodies against 

infliximab, especially in the first year of treatment [82]. 

Tumor necrosis factor alpha (TNF-α) is a key pro-inflammatory cytokine involved in the 

pathogenesis of inflammatory bowel disease. Excessive TNF-α production promotes persistent 

intestinal inflammation, disrupts epithelial barrier function, and enhances the recruitment of 

inflammatory cells. Anti-TNF agents neutralize TNF-α activity, thereby reducing inflammatory 

signaling, limiting immune cell infiltration, and promoting mucosal healing. These mechanisms 

contribute to their effectiveness in inducing and maintaining remission in patients with Crohn's 

disease and ulcerative colitis [97]. Infliximab is one of the most commonly used biologic drugs 

for inflammatory bowel disease. Infliximab is indicated for the treatment of moderate to severe 

Crohn's disease and ulcerative colitis in patients who have not responded adequately to 

conventional therapy, and is registered for the treatment of both adults and children. It is 

effective in inducing and maintaining clinical remission, promoting mucosal healing, and 

reducing the need for corticosteroids and surgery. Currently, the drug is registered for 

intravenous and subcutaneous administration. The most frequently reported adverse effects 

include infections, infusion-related reactions, headache, abdominal pain, and upper respiratory 

tract infections [98]. Other side effects include a slight oncological risk, mainly an increased 

risk of developing skin melanoma [82]. Due to the increased risk of immunogenicity, it is 

recommended to initiate treatment with infliximab in combination whenever there are no 

contraindications to immunomodulatory treatment with thiopurines [49]. Adalimumab is also 

an IgG1 monoclonal antibody directed against the TNF factor [99], but it is a human antibody, 
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which is why it is characterized by lower immunogenicity compared to infliximab [82]. For this 

reason, it does not require the use of thiopurines in combination therapy during the induction 

phase of therapy, and should therefore be chosen when there are contraindications to thiopurine 

therapy or when side effects occur [49]. Adalimumab is also approved for the treatment of both 

inflammatory bowel disease in both the adult and pediatric populations. The most common side 

effects include upper respiratory tract infections, local reactions after injection, headaches, 

muscles and bones pain. Adalimumab is administered by subcutaneous injection [99]. 

Golimumab is an anti-TNF IgG1 antibody approved for the treatment of ulcerative colitis, for 

treatment of adults and children over 2 years of age, weighing at least 15 kg [100]. Golimamab's 

side effects are similar to those typical of anti-TNF drugs. Among the drug's advantages is its 

low immunogenicity, which may prove effective in patients who are intolerant to other anti-

TNF drugs or who develop antibodies against them [101]. Certolizumab pegol is approved for 

the treatment of Crohn's disease in some countries, including the United States. However, it is 

not approved for the treatment of inflammatory bowel disease in the European Union [93,102]. 

Certolizumab pegol is a recombinant, humanized Fab fragment of a monoclonal antibody 

against TNF-alpha, conjugated to polyethylglycol, therefore its action profile is slightly 

different than the previously mentioned drugs [103]. 

Vedolizumab is a gut-selective anti-integrin monoclonal antibody that blocks leukocyte 

trafficking to the intestinal mucosa by targeting the α4β7 integrin. Its selective action minimizes 

systemic immunosuppression and contributes to a favorable safety profile. Clinical studies have 

demonstrated its effectiveness in inducing and maintaining remission in patients with moderate-

to-severe Crohn's disease and ulcerative colitis, including those who failed conventional or anti-

TNF therapy [101,104]. Ustekinumab, another biologic drug approved for the treatment of 

moderate to severe Crohn's disease and ulcerative colitis in adult patients, is an antibody against 

the p40 subunit, a component of interleukins 12 and 23. By blocking their activity, the drug 

suppresses the immune system, thereby reducing disease symptoms. Like vedolizumab, 

ustekinumab has a high safety profile and low immunogenicity. Furthermore, studies have not 

found an increased risk of cancer with either drug [49,82,105]. Currently, both vedolizumab 

and ustekinumab, both in Crohn's disease and ulcerative colitis, may be the first-line drugs in 

adults if biological treatment is necessary [49,82]. In both cases, the benefits of treatment with 

vedolizumab and ustekinumab in combination with immunomodulators have not been 

described so far [49].  

The next group are interleukin-23 inhibitors (including mirikizumab, risankizumab, 

guselkumab, and brazikumab). These represent the latest and most promising discovery in the 
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treatment of IBD. They have been shown to be effective for both Crohn's disease and ulcerative 

colitis. They selectively inhibit the p19 subunit of interleukin-23, thus having no effect on 

interleukin-12. IL-12 participates in the body's normal immune response, while IL-23 is 

responsible for maintaining chronic inflammation and tissue damage. Understanding the 

distinct functions of these cytokines has enabled the development of selective IL-23 inhibitors, 

which limit the inflammatory process while maintaining normal immunity. Moreover, they 

appear to be a better choice than TNF-alpha inhibitors in immunocompromised patients 

susceptible to infections [106]. Previous meta-analyses indicate that selective IL-23p19 

inhibitors are among the most effective therapies for the treatment of moderate to severe 

inflammatory bowel disease, demonstrating high efficacy with a favorable safety profile. 

Although JAK inhibitors sometimes achieve better results, IL-23p19 agents often surpass or 

equal the efficacy of anti-TNF therapies, vedolizumab, and ustekinumab, particularly in 

patients with Crohn's disease [106,107]. 

Janus kinase inhibitors (JAK inhibitors) are a unique group of small-molecule drugs. These 

drugs include tofacitinib, filgotinib, and upadacitinib. The former two are currently approved 

for ulcerative colitis, while the latter is approved for both IBDs. Among the advantages of this 

group are oral administration and lack of antigenicity [108-111]. Janus kinases are enzymes 

involved in the transduction of signals triggered by many cytokines involved in the 

development and maintenance of inflammation in IBD. Through phosphorylation, JAK kinases 

activate STAT proteins, where they control the expression of genes responsible for the 

development and maintenance of the inflammatory response. Inhibiting the JAK-STAT 

pathway therefore limits the activation of immune cells, leading to a reduction in disease 

activity [108,112]. Among the JAK kinase isoforms, JAK1 is considered the most important in 

the pathogenesis of IBD. Of these drugs, upadacitinib is the most selective for JAK1 [44], which 

is why its approval also covers Crohn's disease [108]. Available reports also indicate it as 

potentially the most effective JAK inhibitor in the treatment of IBD, characterized by high 

effectiveness in inducing rapid and strong induction and maintenance of remission, while 

maintaining a high safety profile [108,112]. Common side effects include pneumonia, 

opportunistic infections (including, in particular, shingles), lymphopenia, hypertension and 

hypertransaminasemia [82,109-111].   

The last drug described in this group is ozanimod - sphingosine-1-phosphate receptor 

modulator, registered for the treatment of moderate to severe ulcerative colitis, for patients for 

whom conventional or biological therapy is contraindicated, has been ineffective, or has lost a 

sufficient response. Ozanimod inhibits the movement of lymphocytes from the lymph nodes 



14 

into the circulatory system and intestinal mucosa, thereby limiting the damage caused by the 

overreaction of the immune system, slowing the progression of ulcerative colitis [82,113]. True 

Notch studies have demonstrated its effectiveness in both treatment phases (induction and 

maintenance) and its high safety profile [46]. Infections and hypertransaminasemia have been 

reported as the most common side effects. The advantage is oral administration [113,114]. 

Studies have also shown its effectiveness in Crohn's disease, but the drug has not yet been 

registered for this indication [114]. 

5.4. Antibiotics in IBD 

Current reports indicate that antibiotics should be used in IBD with concomitant infections and 

purulent and septic complications. In Crohn's disease, the main indication for their use is 

perianal tissue infection (not as monotherapy, but as a combination therapy with surgery or 

biological treatment). Among the antibiotics with the highest degree of proven effectiveness 

are metronidazole and ciprofloxacin. Antibiotics can also support the treatment of fistulas. In 

ulcerative colitis, antibiotics should be used for J-pouch infections (created during 

proctocolectomy); ciprofloxacin (first-line drug) or metronidazole are also indicated. In cases 

of antibiotic-dependent pouchitis (when recurrence occurs more than four times a year, we can 

speak of antibiotic-dependent inflammation), extended (four weeks) combined antibiotic 

therapy can be used. Rifaximin has been shown to be effective in maintenance therapy. 

Rifaximin has also been shown to be effective in inducing and maintaining remission in Crohn's 

disease [49,82,115,116]. 

5.5. Other drugs 

In Crohn's disease, which can affect the entire gastrointestinal tract, upper gastrointestinal 

lesions should be treated with proton pump inhibitors as first-line medications. In moderate to 

severe disease, they should not be used as monotherapy but only as a combination therapy with 

anti-inflammatory, immunosuppressive, or biological therapy [49]. 

5.6. Surgical treatment 

Indications for surgical treatment of ulcerative colitis may be elective, urgent, or emergency. In 

cases of massive hemorrhage with hemodynamic complications, intestinal perforation, or toxic 

colonic distension with signs of sepsis, surgical treatment should be initiated immediately, on 

an emergency basis. In emergency cases, a Hartmann colectomy should be the preferred 

surgical procedure, especially in debilitated patients who have been exposed to long-term 

steroid therapy [33,82]. 

Indications for elective surgery in ulcerative colitis include, among others, the lack of full 

efficacy and/or adverse effects of the pharmacotherapy previously used in a patient with severe 
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or moderately severe IBD (but who do not meet the criteria for ASUC), the presence of 

precancerous lesions or colorectal cancer, or the presence of chronic colonic stricture 

(especially symptomatic) of an unclear and difficult-to-determine nature (inflammatory or 

neoplastic stricture). The most commonly performed procedure is proctocolectomy with 

creation of an intestinal reservoir, which can be performed using either the laparoscopic or open 

approach. In exceptional cases, a colectomy with preservation of the rectum and ileorectal 

anastomosis may be performed. Indications for this type of surgery include: minimal 

inflammatory changes in the rectum and women planning to become pregnant in the future. On 

the one hand, this type of procedure is associated with better functional outcomes (fewer bowel 

movements per day), but it carries an increased risk of colorectal cancer. In addition, a 

proctocolectomy with creation of a terminal stoma on the ileum is sometimes performed 

[33,117,118,119]. 

Surgical treatment should be considered at every stage of ChLC therapy, especially in cases 

where the lesions are confined to a short segment of the intestine and/or complications (fistulas, 

strictures, abscesses) have developed. Surgical treatment is the best option in cases of intra-

abdominal abscesses and conditions involving recurrent obstruction and/or subobstruction [49]. 

Endoscopic balloon dilation of the esophagus, stomach, and duodenum is an important surgical 

procedure, as strictures are a common complication in patients with Crohn’s disease. Typically, 

several dilation sessions are required to achieve full clinical efficacy. Other methods for treating 

strictures include stricturoplasty and bypass anastomoses (gastrojejunostomy, 

jejunojejunostomy) [120-122]. 

The first step in treating perianal conditions (fistulas, abscesses) should be local treatment 

involving incision and drainage of the abscess, placement of a seton, fistulotomy, fistulectomy, 

the Hippocrates procedure, intersphincteric ligation of the fistula tract, endoscopic techniques, 

negative pressure therapy, adhesives, or plugs. The optimal surgical treatment method is 

selected by the surgeon depending on the type of fistula, the presence and course of its branches, 

the internal and external openings, the condition of the anal sphincters, or the presence of a 

concomitant abscess [33,123]. 

The latest and most promising treatment for perianal fistulas at ChLC is the use of allogeneic 

(donor-derived) or autologous (patient-derived) stem cells administered locally to the area of 

the internal opening and along the fistula tract following surgical preparation. A study involving 

212 participants (ADMIRE CD) showed that, one year after surgical repair of the fistula and 

administration of stem cells, remission was observed in 56.3% of the treated (treatment group) 

compared to 38.6% of participants who underwent fistula repair but did not receive stem cells 



16 

(control group) [124,125]. 

If pharmacotherapy and/or local surgical treatment are ineffective, a temporary stoma should 

be created to allow perianal lesions to heal by eliminating or reducing mechanical irritation 

caused by fecal matter. A 2015 meta-analysis showed that a clinical response was observed in 

63.8% of patients, but gastrointestinal continuity was successfully restored in only 16.6% of 

patients, and 41.6% of patients required proctectomy due to a lack of clinical response following 

the creation of a temporary stoma or a recurrence of symptoms after restoration of 

gastrointestinal continuity [33,120,126,127]. 

6. Discussion 

 The therapeutic approach to inflammatory bowel disease (IBD) has changed 

considerably over the past two decades. This review demonstrates that treatment options have 

expanded beyond conventional anti-inflammatory and immunosuppressive therapies to include 

a broad range of biologic agents and targeted small molecules. These advances reflect a better 

understanding of the mechanisms underlying Crohn's disease and ulcerative colitis and have 

enabled a more individualized approach to treatment. 

Conventional therapies continue to play an important role in IBD management. Corticosteroids 

remain highly effective for inducing remission but should not be used for maintenance therapy 

because of their well-established adverse effects. Thiopurines and methotrexate remain 

valuable maintenance options in selected patients despite their delayed onset of action and 

potential toxicity. Mesalazine continues to be a cornerstone of ulcerative colitis treatment, 

whereas its role in Crohn's disease remains limited. 

The introduction of anti-TNF agents marked a major milestone in IBD treatment. Infliximab 

and adalimumab have consistently demonstrated efficacy in inducing and maintaining 

remission, promoting mucosal healing, and reducing corticosteroid use and the need for 

surgery. Combination therapy with thiopurines has shown superior efficacy in selected patients, 

although immunogenicity, loss of response, and an increased risk of infections remain 

important limitations. 

The availability of biologics targeting alternative inflammatory pathways has further broadened 

therapeutic options. Vedolizumab and ustekinumab have demonstrated favorable efficacy and 

safety profiles, while selective IL-23 inhibitors represent a promising treatment option with 

encouraging results in both Crohn's disease and ulcerative colitis. Similarly, small-molecule 

therapies, including Janus kinase inhibitors and ozanimod, provide effective oral treatment 

options, although careful monitoring for adverse effects remains necessary. 

Current treatment strategies increasingly emphasize deep remission, including normalization of 
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inflammatory biomarkers, mucosal healing, and prevention of long-term bowel damage, rather 

than symptom control alone. Consequently, treatment decisions should consider disease 

severity, prognostic factors, previous treatment exposure, disease phenotype, comorbidities, 

and patient preferences. 

Despite the growing number of available therapies, several challenges remain. Direct 

comparisons between treatment strategies are still limited, recommendations regarding 

treatment sequencing differ between guidelines, and reliable predictive biomarkers are still 

lacking. In addition, long-term comparative safety data for recently introduced therapies remain 

limited, while unequal access to advanced treatments continues to affect patient outcomes. 

This review has several limitations. As a narrative review, it does not provide a quantitative 

synthesis of the available evidence. The included studies differ in design, patient populations, 

study endpoints, and follow-up duration, limiting direct comparisons between therapeutic 

approaches. Furthermore, the rapidly evolving therapeutic landscape means that some 

recommendations may require updating as new evidence emerges. 

Overall, the available literature indicates that IBD management is becoming increasingly 

personalized, with a growing number of therapeutic options allowing treatment to be adapted 

to individual patient characteristics. Future research should focus on optimizing treatment 

sequencing, identifying predictive biomarkers, evaluating long-term safety, and improving 

access to advanced therapies to further improve outcomes and quality of life for patients with 

IBD. 

7. Conclusions 

 Inflammatory bowel disease remains a major therapeutic challenge because of its 

chronic, relapsing course and heterogeneous clinical presentation. Advances in understanding 

disease pathogenesis have expanded the range of available treatment options and enabled a 

more individualized approach to therapy. Conventional therapies, including aminosalicylates, 

corticosteroids, and immunosuppressive agents, continue to play an important role in selected 

patient populations, while biologic agents and targeted small-molecule therapies have 

substantially improved clinical remission, mucosal healing, steroid-free remission, and patients' 

quality of life. 

The growing number of therapies targeting different inflammatory pathways has broadened 

therapeutic possibilities and allows treatment to be tailored according to disease phenotype, 

severity, previous treatment exposure, and individual patient characteristics. Despite these 

advances, further research is needed to optimize treatment sequencing, identify reliable 

biomarkers predicting treatment response, evaluate the long-term safety of newer therapies, and 
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further improve personalized treatment strategies and long-term outcomes for patients with 

inflammatory bowel disease. 
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