SLOWIK, Julia, ZAPASEK, Daniel, BAJAK, Mateusz, SZCZEPANSKI, Michal, MAMCZUR, Maciej, KULIGA, Marcin, INGLOT,
Julia, INGLOT, Jadwiga, FERET, Dominik Maciej and SOWA, Damian. Infliximab: Pharmacological Properties, Mechanism of
Action, and Clinical Applications in the Treatment of Selected Inflammatory Diseases. Quality in Sport. 2024;36:56477. eISSN 2450-
3118.

https://dx.doi.org/10.12775/0QS.2024.36.56477

https://apcz.umk.pl/QS/article/view/56477

The journal has been 20 points in the Ministry of Higher Education and Science of Poland parametric evaluation. Annex to the
announcement of the Minister of Higher Education and Science of 05.01.2024. No. 32553.

Has a Journal's Unique Identifier: 201398. Scientific disciplines assigned: Economics and finance (Field of social sciences); Management
and Quality Sciences (Field of social sciences).

Punkty Ministerialne z 2019 - aktualny rok 20 punktéw. Zatacznik do komunikatu Ministra Szkolnictwa Wyzszego i Nauki z dnia
05.01.2024 r. Lp. 32553. Posiada Unikatowy Identyfikator Czasopisma: 201398.

Przypisane dyscypliny naukowe: Ekonomia i finanse (Dziedzina nauk spofecznych); Nauki o zarzadzaniu i jakosci (Dziedzina nauk
spofecznych).

© The Authors 2024;

This article is published with open access at Licensee Open Journal Systems of Nicolaus Copernicus University in Torun, Poland

Open Access. This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any
noncommercial use, distribution, and reproduction in any medium, provided the original author (s) and source are credited. This is an open
access article licensed under the terms of the Creative Commons Attribution Non commercial license Share alike.
(http://creativecommons.org/licenses/by-nc-sa/4.0/) which permits unrestricted, non commercial use, distribution and reproduction in any
medium, provided the work is properly cited.

The authors declare that there is no conflict of interests regarding the publication of this paper.

Received: 30.11.2024. Revised: 19.12.2024. Accepted: 19.12.2024. Published: 19.12.2024.

Infliximab: Pharmacological Properties, Mechanism of Action, and Clinical

Applications in the Treatment of Selected Inflammatory Diseases

Julia Stowik

University Teaching Hospital them F. Chopin in Rzeszoéw, Poland

Fryderyka Szopena 2, 35-055 Rzesz6w, Poland https://orcid.org/0009-0003-3821-5090
jil6@interia.eu

Daniel Zapasek
Medical Center in Lancut, Poland
Ignacego Paderewskiego 5, 37-100 Lancut, Poland https://orcid.org/0009-0006-1383-1825

daniel.zapasek@interia.pl

Mateusz Bajak
University Teaching Hospital them F. Chopin in Rzeszoéw, Poland
Fryderyka Szopena 2, 35-055 Rzeszoéw, Poland https://orcid.org/0009-0006-8237-1295

mateuszbk88@gmail.com


https://dx.doi.org/10.12775/QS.2024.36.56477
https://apcz.umk.pl/QS/article/view/56477

Michat Szczepanski
Medical Center in Lancut, Poland
Ignacego Paderewskiego 5, 37-100 Lancut, Poland https://orcid.org/0009-0001-8586-3790

mszczepanski0202@gmail.com

Maciej Mamczur
Medical Center in Lancut, Poland
Ignacego Paderewskiego 5, 37-100 Lancut, Poland https://orcid.org/0009-0000-2789-1235

maciej.mamczur@gmail.com

Marcin Kuliga
College of Medical Sciences, University of Rzeszéw, Poland
al. Tadeusza Rejtana 16C, 35-310 Rzeszow https://orcid.org/0009-0004-3452-7377

marcinkuliga@gmail.com

Julia Inglot
Clinical Provincial Hospital No. 2 in Rzeszow, Poland
Lwowska 60, 35-301 Rzeszow, Poland https://orcid.org/0000-0002-6604-7229

inglotjulia@gmail.com

Jadwiga Inglot
Clinical Provincial Hospital No. 2 in Rzeszow, Poland Lwowska 60, 35-301 Rzeszéw, Poland
https://orcid.org/0000-0002-3071-4392

inglotjadzia@gmail.com

Dominik Maciej Feret

Independent Public Health Care Complex No. 1 in Rzeszow,

ul. Czackiego 3, 35-051 Rzeszow, Poland https://orcid.org/0009-0004-3174-2784
feret.dominik@gmail.com

Damian Sowa

Clinical Provincial Hospital No. 2 in Rzeszow, Poland

Lwowska 60, 35-301 Rzeszéw, Poland https://orcid.org/0009-0003-0980-9324



damian_sowa@wp.pl

Abstract

Introduction: Infliximab is a chimeric monoclonal antibody used to treat chronic
inflammatory diseases by inhibiting tumor necrosis factor-alpha (TNF-a), a key mediator in
the pathogenesis of conditions like rheumatoid arthritis, Crohn’s disease and psoriasis. Since
its approval in 1998, infliximab has significantly improved patient outcomes, especially for
those unresponsive to conventional therapies. This article reviews infliximab’s
pharmacological properties, mechanism of action, approved uses, and safety profile, while

also addressing potential risks and practical considerations for its clinical application

Materials and methodology: A literature review focused on keywords related to the topic was

performed using databases such as PubMed and Google Scholar

Results: Infliximab has demonstrated significant clinical efficacy in the treatment of various
chronic inflammatory diseases, including rheumatoid arthritis, Crohn's disease, ulcerative
colitis, and psoriasis. The studies reviewed consistently show that infliximab improves
symptoms by reducing inflammation, alleviating pain, swelling, and skin lesions, and
enhancing overall quality of life for patients with moderate to severe forms of these

conditions.

Conclusion: Infliximab has proven to be a highly effective treatment option for chronic
inflammatory diseases, providing significant clinical improvements in disease activity and
patient quality of life. However, its use must be carefully managed, with regular monitoring
for adverse effects, including infections and allergic reactions, as well as long-term risks such
as malignancies. The ongoing clinical experience and research will continue to refine its

therapeutic use, expanding its indications and improving its overall safety and efficacy profile.

Keywords: Infliximab; TNF-alpha (TNF-a); Inflammatory diseases; Rheumatoid arthritis

(RA); Crohn's disease; Psoriasis; Biologic therapy; Monoclonal antibodies



1. Introduction

Infliximab is a chimeric monoclonal antibody that plays a crucial role in the treatment of
various chronic inflammatory diseases by targeting and neutralizing tumor necrosis factor-
alpha (TNF-a), a proinflammatory cytokine implicated in the pathogenesis of conditions such
as rheumatoid arthritis, Crohn's disease, ulcerative colitis, and psoriasis. Since its approval in
1998, infliximab has revolutionized the management of these conditions, offering significant

clinical benefits for patients who have not responded adequately to conventional therapies.

As an effective TNF-a inhibitor, infliximab works by blocking the actions of TNF-a, which is
central to the inflammatory processes underlying many autoimmune diseases [1].

Through this mechanism, infliximab reduces inflammation, alleviates symptoms such as pain
and swelling, and improves overall quality of life for patients. Its ability to induce and
maintain remission has been well-documented in clinical trials, making it a critical component

of treatment for patients with moderate to severe forms of these diseases.

However, like all biological therapies, infliximab comes with potential risks and challenges.
Adverse effects, including infections, infusion reactions, and long-term safety concerns such
as an increased risk of malignancies, require careful monitoring and management during
treatment. These considerations underscore the importance of a thorough understanding of
infliximab's pharmacological properties, mechanisms of action, and clinical applications in

order to maximize its therapeutic benefits while minimizing risks [2].

This article aims to provide a comprehensive review of infliximab's pharmacology, its
mechanism of action, approved indications, and its clinical applications in treating various
inflammatory diseases. We will also discuss its safety profile, long-term risks, and practical

considerations for its use in clinical practice.

Purpose of the study



The aim of the study is to review and synthesize current information on pharmacological
properties, mechanisms of action, and clinical applications. The study seeks to provide a

detailed understanding of therapeutic potential, clinical benefits, and associated risks.

Materials and methodology
The literature was gathered through searches on PubMed and Google Scholar, as well as

through references from previously retrieved articles.

Infliximab- Dosage and administration

Dosing of infliximab for various conditions:

Before administering infliximab, it is necessary to premedicate with the following:

Loratadine or Cetirizine: 0.5 mg/kg (maximum 25 mg), Hydrocortisone: 4 mg/kg (maximum
200 mg), Paracetamol: 15 mg/kg (maximum 1 g).

This premedication should occur 30—60 minutes prior to the infusion to prevent potential
infusion reactions [3].

Infliximab is prepared as an intravenous infusion, with typical doses ranging from 3 to 10
mg/kg, most commonly 5 mg/kg. It has a half-life of 7-12 days due to its low elimination rate,

leading to a dosing schedule that repeats at weeks 2, 6, and every eight weeks.

The pharmaceutical product contains 100 mg of lyophilized powder in a 20 ml vial. Each vial
is reconstituted with 10 ml of sterile distilled water using a 21-gauge needle and gently mixed
to dissolve the powder. After setting the vial aside for 5 minutes, the solution is diluted in 250

ml of 0.9% sodium chloride intravenous solution.
The infusion should begin within 3 hours of dilution and be administered over 2-3 hours.
During this period, vital signs—such as temperature, pulse, blood pressure, and respiratory

rate—should be monitored for up to 1 hour after the infusion [4].

TDM- therapeutic drug monitoring



Infliximab is increasingly used in the treatment of patients with moderate to severe
inflammatory bowel disease (IBD) in individuals over 6 years of age who have had an
insufficient response to corticosteroids or immunomodulators.

However, nearly 40% of IBD patients experience a loss of response (LOR) to anti-TNF
therapy annually, which may require dose intensification or switching to another medication
[5].

Studies show that higher serum concentrations of infliximab are associated with better
therapeutic outcomes, including improved mucosal healing. In patients who experience LOR,
the presence of anti-drug antibodies (ADA) has been observed, which may result from
prolonged subtherapeutic drug levels.

It has been demonstrated that therapeutic drug monitoring (TDM) of anti-TNF agents reduces
immunogenicity and improves long-term outcomes, including fewer hospitalizations and
surgical interventions related to IBD. Given the high costs of biologic therapy in Europe—
where the average direct annual cost per patient with Crohn's disease (CD), including
diagnostic procedures, hospitalizations, and biologic treatment, is approximately 3500 EUR—

TDM becomes an essential tool for optimizing therapy and reducing healthcare costs [6] [7]

[8].

FDA-Approved Indications and Dosages

Crohn's disease and ulcerative colitis: 5 mg/kg at weeks 0, 2, and 6, then every 8 weeks; doses
can be increased to 10 mg/kg depending on the patient's response.

Psoriasis and psoriatic arthritis: 5 mg/kg at weeks 0, 2, and 6, then every 8 weeks.
Rheumatoid arthritis: 3 mg/kg at weeks 0, 2, and 6, then every 8 weeks; the dose can be
increased to 10 mg/kg every 4 weeks depending on the response.

Ankylosing spondylitis: 5 mg/kg at weeks 0, 2, and 6, then every 6—8 weeks [9].

History of Development and Approval of Infliximab:



Infliximab (IFX) is a biological agent that specifically targets the immune mediator, tumor
necrosis factor-alpha (TNFa), which is involved in the pathological process. Since its
introduction in 1998, anti-TNF agents have become popular therapeutic modalities, however,
their first application in dermatology occurred in 2002 when they were used to treat psoriasis
[1]. The first anti-TNF therapy was discovered by Knight et al. in the form of a chimeric
monoclonal antibody, now known as infliximab. This antibody comprises 25-30% of a murine
fusion or variable antigen-binding segment and 70-75% of a human IgG constant segment [2].
The initial study of infliximab was conducted in 1994 with patients suffering from rheumatoid

arthritis, where it demonstrated significant clinical improvement compared to placebo [10].

3. Infliximab - mechanism of action in inflammatory diseases

Infliximab, a TNFa inhibitor, functions by blocking TNFa, a proinflammatory cytokine
integral to immune defense mechanisms. The role of TNFa varies with its concentration: low
levels provide protective effects, while elevated levels can be pathogenic [11]. TNFa exists in
two forms—soluble and transmembrane—both of which are biologically active through TNF

receptors (TNFR) Type 1 and Type 2 [12].

The most significant role of TNFa is its protective effect during infections. It contributes to
resistance against infectious agents but can also have a pathogenic role in septic shock. TNFa
induces anti-inflammatory effects via TNFR Type 2. This cytokine enhances resistance by
activating polymorphonuclear leukocytes and platelets, boosting the cytotoxic activity of
macrophages and natural killer cells, thereby stimulating the immune response [13]. For
instance, elevated TNFa levels have been observed in patients with meningococcal disease,

correlating with its cytotoxic effects [14] [15].

Additionally, TNFa plays a role in tumor resistance, mediating cytotoxic effects that lead to
cell lysis or apoptosis. Research has shown that TNFa directly affects tumor cells, especially
in conjunction with interferon [16]. It also exerts proinflammatory effects on vascular

endothelium, resulting in hemorrhagic necrosis [12].

While the biological effects of TNFa are beneficial in various host responses, it can also

exhibit pathogenic roles under certain circumstances. The involvement of TNFa in



inflammatory diseases was first identified in 1988 when increased TNFa expression was
found in the synovial fluid of patients with rheumatoid arthritis, establishing it as a
prototypical TNFa-related disease. This was further confirmed by increased TNFR expression
in active diseases, with shed receptor levels correlating with disease activity. Evidence
indicates that TNFa regulates proinflammatory cytokines, central to inflammatory processes

[17].

Psoriasis is another condition linked to TNFa, with studies revealing heightened expression of
TNFa in psoriatic skin lesions. Research has shown increased TNFa mRNA expression in the

peripheral blood mononuclear cells of psoriatic patients compared to healthy controls [12][18].

Infliximab binds to both soluble and membrane-bound forms of TNFa, demonstrating stable,
high-affinity interactions that neutralize its activity. This binding induces apoptosis in TNFa-
releasing cells, alters cytokine secretion, and upregulates p38 MAP kinase, which is involved

in downstream signaling of TNFa [19].

Intracellular signaling triggered by Infliximab initiates various responses, including the
reduction of cytokines, [20] increased vascular permeability, decreased expression of
adhesion molecules, and inactivation of specific cell lines [21].

Additionally, it delays the recruitment of immune cells to inflammation sites, although
regulatory T-cells, which play a beneficial role in immune responses, may still be recruited,

leading to their increased expression [22] [23] [24].

4. Pharmacological Properties Of Infliximab

Administration of single intravenous infusions of infliximab at doses of 5, 10, or 20 mg/kg to
patients with rheumatoid arthritis resulted in dose-dependent increases in maximum plasma
concentration (192.1, 426.7, and 907.4 mg/L, respectively) and in the area under the
concentration-time curve (49,909, 78,178, and 173,043 mg-h/L, respectively). Most of these
patients had detectable serum infliximab concentrations 10 weeks after treatment. In patients
with rheumatoid arthritis, serum infliximab concentrations appeared to be sustained longer

with concomitant administration of methotrexate. Patients with Crohn's disease who received



multiple infliximab infusions had stable serum concentrations 8 weeks after each infusion;
most patients had detectable serum infliximab concentrations 12 weeks after the last dose.

The studies showed that the volume of distribution of infliximab is independent of dose,
ranging from 3.1 to 4.3 L, suggesting mainly intravascular distribution. The clearance is
approximately 0.011 L/h, and the terminal elimination half-life is between 215 and 295 hours
[25].

6. Safety And Long-term risks of Infliximab

Infliximab, as a biological therapy, is associated with various risks and adverse effects that
need to be carefully monitored. Clinical studies have shown that patients receiving infliximab
are at increased risk of infections, including serious bacterial, viral, and fungal infections,
which may be related to the immunosuppressive effects of the drug. Furthermore, there are
reports of potential allergic reactions and infusion reactions that can lead to anaphylactic
shock. Long-term use of infliximab also raises concerns about cancer risk, particularly in
patients with inflammatory diseases, where this risk may be heightened due to chronic
stimulation of the immune system. It is important for physicians, when evaluating therapeutic
benefits, to consider these potential hazards, implementing appropriate monitoring and risk
management strategies, which can contribute to improving patient safety in infliximab therapy.
The potential carcinogenic risk arises from reports of tumors in children, adolescents, and
young adults who received infliximab for a median of 30 sessions. This hypothesis is based
on the finding that TNF-a causes tumoral hemorrhagic necrosis, which is why it is used in the
treatment of selected tumors [26]. The assessment of the treatment response can be measured
using appropriate evaluation tools, such as the Psoriasis Area and Severity Index (PASI),
Dermatology Life Quality Index (DLQI), PCDAI, and PUCAL, initially after three months and
then every six months.

A complete blood count and hemogram should be repeated after three months and then every
six months. Liver function tests, kidney function tests, serum electrolyte levels, and urine

analysis should be evaluated after three months and then every six months [27].



7. Clinical particulars of Infliximab

Infliximab is widely used in clinical practice as a biological therapy for patients with
inflammatory diseases, particularly in the treatment of rheumatoid arthritis, Crohn's disease
and psoriasis.

Infliximab treatment for rheumatoid arthritis (RA) is an effective therapeutic option for
patients who have not responded well to other treatment methods. Infliximab, a biological
drug, works by inhibiting tumor necrosis factor-alpha (TNF-a), a key mediator in the
inflammatory processes associated with RA. Clinical studies have shown that infliximab
significantly reduces symptoms such as pain, swelling, and stiffness in the joints, while also
improving patient functionality and quality of life.

Infliximab can be used both as a monotherapy and in combination with methotrexate, which
results in even better clinical outcomes. The drug is administered intravenously, with the
standard treatment regimen involving an initial series of infusions at a dose of 3 mg/kg every
2 weeks, followed by maintenance doses every 8 weeks. During treatment, patients should be
monitored for potential side effects, such as allergic reactions, infections, or changes in
laboratory test results. Infliximab therapy carries a risk of infections, particularly in patients
with compromised immunity or pre-existing health conditions.

Infliximab can be especially beneficial for patients with severe RA who have not achieved
sufficient improvement with other therapies (e.g., NSAIDs, methotrexate). Due to its
immunosuppressive properties, infliximab helps control chronic inflammation, thereby

reducing the risk of joint damage and improving long-term prognosis for RA patients [28].

Infliximab, when used in combination with purine analogs (such as azathioprine or 6-
mercaptopurine), is likely more effective than purine analogs alone in achieving remission in
Crohn's disease. It may also be more effective in alleviating symptoms. Both treatment
options may have similar safety profiles.

Infliximab alone may be more effective than purine analogs alone in achieving remission of
Crohn's disease and improving symptoms. Both treatment options may have similar safety

profiles.
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Infliximab may be as effective as a biosimilar in treating Crohn's disease and relieving
symptoms. Both treatment options may have similar safety profiles. A biosimilar to
infliximab is a biological drug (containing substances produced using living cells or
organisms) that is very similar to the original brand of infliximab [29].

Clinical studies have shown that infliximab is effective in improving the symptoms of
psoriasis, such as reducing the number and size of skin lesions, as well as improving patients'
quality of life. The drug is administered intravenously, usually at an initial dose of 5 mg/kg,
and then repeated every 2-4 weeks, depending on the patient's response. Infliximab is
particularly effective in patients with plaque psoriasis, where skin lesions can be extensive
and resistant to topical treatments.

In psoriasis treatment, infliximab is often used in combination with other systemic therapies,
such as methotrexate, especially in patients who do not respond to topical treatments or other
biologic drugs. The therapy requires regular monitoring, including assessment of potential
adverse effects such as infusion reactions, infections, and monitoring of liver and kidney

function [2].

&. Conclusion

Infliximab, a TNF-alpha inhibitor, has proven to be an effective therapeutic agent for a range
of inflammatory diseases, including rheumatoid arthritis, Crohn's disease, ulcerative colitis,
and psoriasis. Its mechanism of action involves neutralizing the proinflammatory cytokine
TNF-alpha, which plays a pivotal role in the pathogenesis of these conditions. By inhibiting
TNF-alpha, infliximab alleviates inflammation, reduces symptoms such as pain, swelling, and

skin lesions, and improves patient quality of life.

Clinical studies have highlighted infliximab’s role in inducing and maintaining remission in
conditions like Crohn's disease and psoriasis, where it has shown significant clinical benefits
compared to traditional therapies. When used in combination with other treatments, such as
methotrexate or purine analogs, it may offer enhanced efficacy, particularly in cases resistant
to standard therapies.

However, like all biological therapies, infliximab carries potential risks, including infections,

allergic reactions, and long-term concerns such as an increased risk of malignancies. Regular
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monitoring of vital signs, laboratory parameters, and potential side effects is essential to
ensure patient safety.

In summary, infliximab is a valuable option for managing chronic inflammatory diseases,
particularly for patients who have not responded adequately to other therapies. Ongoing
research and clinical experience will continue to refine its use and expand its indications,

potentially enhancing its role in the treatment of inflammatory conditions.
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