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Abstract

Inflammatory bowel diseases is a serious health issue because of their
morbidity in the GIT and the other systems. They are divided into main
two subtypes: ulcerative colitis and Crohn's disease. UC involve the large
intestine and CD involve the whole GIT and they're difficult to
differenciate clinically. There are many therapies in the treatment and the
Biological treatment is the newest modality. There are many types and
classes of drugs that classified as biologics and in this review we will
discuss the biologics and their role in the treatment and maintenance of
IBD.
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Introduction

Inflammatory bowel disease (IBD) includes ulcerative colitis (UC) and
Crohn’s disease (CD). UC was first described in 1859, and CD in 1932,
Both UC and CD are chronic and debilitating diseases without a real cure.
As of 2017, 6.8 million IBD cases were reported globally, with an increase
in age-standardized prevalence rates from 79.5 per 100,000 population in
1990 to 84.3 per 100,000 population in 2017 (1). The hallmark of IBD is
chronic, uncontrolled inflammation of the intestinal mucosa, which can
affect any part of the gastrointestinal tract. Diagnosis is based on the
presence of architectural distortion (e.g., transmural or superficial patchy
granulomatous infiltration) and/or acute inflammatory cells. However,
chronic inflammation without any diagnostic abnormality can also be a
feature of the normal gut (2). What distinguishes IBD from inflammatory
responses seen in the normal gut is an inability to down-regulate those

responses. In healthy people, the intestine becomes inflamed in response
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to a potential pathogen, then returns to a state of tolerance once the
pathogen is eradicated from the gut. In individuals with IBD, however,
inflammation is not down-regulated, the mucosal immune system remains
chronically activated, and the intestine remains chronically inflamed (3).
Although UC and CD are generally accepted as clinically distinct
conditions with distinguishing clinical, anatomical, and histological
findings, a diagnostic gold standard remains elusive. In fact, these
conditions probably represent a continuum of diseases, with UC and CD at
opposite ends. Moreover, there may be a spectrum of illnesses within each
disorder, making it likely that ‘‘ulcerative colitides’” and ‘‘the Crohn’s

diseases’’ will be the terms used to describe these illnesses in the future
(4).

It is likely that a number of factors contribute to the development of
mucosal inflammation. In addition, variations in influence may account for
the clinical diversity seen in UC and CD. Current etiologic theories
concerning IBD focus on environmental triggers, genetic factors, and
immunoregulatory defects and microbial exposure (5). There are many
roads to colitis. Whatever the trigger, neutrophils are early responders to
all types of insult and play a central role in the inflammatory process.
During the initial innate immune response, they are seen passing from the
circulation through gaps in the vascular endothelium to infiltrate the
tissues. Once there, neutrophils release antimicrobial peptides and reactive
oxygen intermediates that may in themselves cause further tissue damage.
Neutrophils also recruit and activate other white blood cells (e.g.,
macrophages) through the production of chemokines and the
proinflammatory cytokines tumor necrosis factor (TNF)-a, interleukin
(IL)-1b, IL-6, and IL-8 (6). At the microscopic level, Crohn’s disease

affects the entire bowel wall, while ulcerative colitis is restricted to the




epithelial lining of the gut. Since the two diseases share similar symptoms,
the diagnosis of one form of IBD over the other is often very
difficult. Symptoms tend to vary depending on the type of IBD. A
comparison of the key features in Crohn’s disease and ulcerative colitis is
shown in Table 1. Patients affected by ulcerative colitis tend to experience
pain in the lower left part of the abdomen as well as diarrhea. As a result,
they may experience weight loss and blood on rectal examination. In
contrast, patients with Crohn’s disease experience pain in
the lower right abdomen, and bleeding from the rectum is less frequent than

in ulcerative colitis (7).

Rectal bleeding Common Uncommon
Diarrhea Often severe Moderate to severe
Pain Less frequent Common
Anorexia Mild or moderate May be severe
Weight loss Moderate May be severe
Growth retardation Usually mild May be severe
Anal and perianal lesions Rare Common
Fistulas and strictures Rare Common

Rashes Mild Mild

Joint pain Mild to moderate Mild to moderate
Continuous! No Yes

Table 1. Comparison between CD and UC
There is no known medical or surgical cure for IBD. Treatment of the
disease involves use of anti-inflammatory drugs that can significantly
reduce the symptoms of the disease and help maintain its remission.
Medications used to treat the symptoms of IBD include anti-inflammatory
drugs, such as 5-aminosalicylic acid, and immunomodulators, such as

azathioprine, mercaptopurine, methotrexate,and the new class known as




"biologics”. These compounds regulate the immune system by efficiently
triggering a Th2-mediated response that dampens Thl-mediated

inflammation (8).

In this review, we will discuss the role of biologics in the management of

inflammatory bowel disease.
Literature review

The introduction of biological agents — antitumour necrosis factor (TNF)-
a and anti-integrin therapy — represents a new treatment paradigm for
inflammatory bowel disease (IBD). Treatment goals have been discussed
and partially redefined by gastroenterologists and their societies globally
from focusing on clinical remission to focusingonmucosal healing and
alteration of the clinical course of the diseases. Biologicals have been
shown to reduce the need for both hospitalization and surgery in IBD
patients (9). Biologicals are amongst the most thoroughly investigated
agents prescribed by gastroenterologists, yet crucial questions persist
regarding their true efficacy, when to use them and the treatment-
associated risks. Randomized, controlled trials provide only a narrow view
of the true effects of any agent and may raise new questions. Furthermore,
the anti-TNF-a compounds have only rarely been evaluated in true clinical
settings, which are compared with the best conventional therapy available,
largely because of a regulatory requirement of a placebo arm in registration
studies (10).

The main biological therapies for IBD are TNF-a antibodies and also anti-
a4 integrin monoclonal antibodies. Initially, a chimeric (25% murine
sequence and 75% human sequence) immunoglobulin (Ig)G1k subclass
antibody (infliximab) was shown to be beneficial for patients with Crohn’s

disease (CD) (Table 2).In an attempt to reduce immunogenic responses




induced by chimeric antibodies, all murine sequences were removed to

create a fully human monoclonal antibody (11).

[nfliximab Adalimumab Certolizumab pegol
Dosage Smgkg” 40mg 400 mg
Routeofadministration 1. sC. 8.
Dosingintervals 8 weeks 2 weeks (e.0.w) 4 weeks
Induction 5 mg kg™ weeks0,2,6 160/80 mg(FDA)or80/40 mg(EMA) 400 mgweeks(,2,4
Dose escalation 10 mg kg™ orevery4-6 weeks 40 mge.w. 400 mge.o.w.

L.v., intra venous; s.c., subcutaneous; e.w., every week; e.0.w., every other week; EMA, European Medicines Agency; FDA, Food
and Drug Administration.

Table 2. Dosages and usage of biologicals

Anti-TNF agents have been a major advance in the management of acutely
ill or corticosteroid-dependent individuals with CD or UC and in
individuals with CD with fistulizing disease. There is little difference in
efficacy between infliximab and adalimumab in CD; however, the data in
UC seem to suggest an advantage for infliximab over adalimumab and the

recently approved golimumab (12).

Methotrexate has not been shown to enhance the efficacy of infliximab,
but it does reduce antibodies to infliximab development, suggesting that if
used beyond a year it is possible that combining methotrexate with
infliximab could enhance the durability of remission. The combination of
methotrexate and anti-TNF has been especially popular among
pediatricians who fear the potential of lymphoma seen (although rarely)
in users of the combination of thiopurine plus anti-TNF (13). When anti-
TNF agents were first introduced, there was much concern for the
development of cancer and infection. These have not been borne out as

major issues, although the risk for lymphoma, nonmelanoma skin cancer,




and some complex infections such as those secondary to mycobacteria and
fungi remain a concern (especially as combination therapy with thiopurines
Is the optimal approach and they enhance the risk for those cancers and for
infection). Practically, a major problem with anti-TNF therapy has been
the need for alternate therapy among initial responders at a rate of ~10%
per year secondary to loss of response or intolerance (14). Individuals who
lose response to one anti-TNF agent may respond to a second, although at
a lower response rate. As these agents have been available for over 15
years, there has been increasing confidence in recommending anti-TNF
therapy including where there is a lower degree of disease acuity compared
with initial approaches reserving these agents only for the most ill patients.
Furthermore, there has also been an increasing interest in determining the
optimal timing and candidates for safely withdrawing anti-TNF therapy
(15).

Since the application of biological drugs for treating IBD is a novel
approach, there are several new biologic agents that have been recently
approved or included in clinical trials or are under evaluation for
determining their clinical efficacy and safety profile. Currently, therapies
that manipulate leukocyte adhesion, costimulatory signaling and cytokine
receptors are being evaluated as potential treatments for IBD. These
alternative treatments emerged when it was observed that some of the
patients under current biologic therapies with anti-TNF-a agents were
primarily nonresponders or experience a loss of response, intolerance, or
even presented side effects (16). Lymphocyte-endothelial interactions,
mediated by adhesion molecules, are important in leukocyte migration and
recruitment to sites of inflammation. The selective blockage of these
adhesion molecules is a new and promising approach to treat CD. Recently

approved by FDA, anti-a4 integrin monoclonal antibodies, specifically




natalizumab and vedolizumab, were effective in the treatment of
moderately to severely active CD (natalizumab and vedolizumab) and for
UC (vedolizumab) patients. The blockage of the T cell migration into the
intestine by using anti-a4£7 antibody vedolizumab, approved to treat adult
patients, resulted in a selective barrier for the trafficking of
CD4+CD45R0O+ T cells. It also reduced the UC clinical score, presenting
a successful remission in 33% to 50% of cases (17). Meanwhile, clinical
efficacy of some therapeutic agents, such as inhibitors of leukocyte
trafficking, including alicaforsen, an oligodeoxynucleotide that inhibits
intercellular adhesion molecule 1 (ICAM-1) expression, are still under

evaluation (18).

Among the new drugs being tested, ustekinumab, a monoclonal antibody
against the p40 subunit of interleukin-12/23, approved to use in patients
with moderate or severe psoriasis and psoriatic arthritis, was able to induce
clinical response in patients with moderate-to severe CD, especially in

those previously treated with IFX (19).

Etrolizumab, a humanized monoclonal antibody that selectively binds to
the 7 subunit of the heterodimeric integrins 487 and aES7, was well
tolerated in moderate to severe UC on phase Il studies. Additionally,
tofacitinib, a small molecule targeting Janus-activated kinase (JAK), was
shown to particularly inhibit JAK1 and JAKS3, also interfering with several
cytokine receptors. However, there are no relevant clinical data related to
this molecule (20). new clinical approaches have used the biological
molecule abatacept, a fusion protein composed of the Fc portion of 1gG
together with the CTLA4 molecule (CTLA4-lg), to treat different
inflammatory disorders such as psoriatic arthritis, type 1 diabetes, multiple
sclerosis, and systemic lupus erythematosus. However, a phase Il trial in

moderateto-severe CD and UC showed no therapeutic benefits with the use




of the abatacept, indicating that blocking the T cell activation possibly
compromises the activation of important regulatory T cells subsets in IBD
patients (21).

Nowadays, five biologic agents are approved by FDA for the treatment of
IBD: adalimumab, infliximab, golimumab, certolizumab pegol, and
vedolizumab. In order to reach an effective disease remission of IBD
patients, IFX standard dosage for UC and CD is usually 5 mg/kg by
intravenous infusion at weeks 0, 2, and 6, followed by a maintenance
regimen every 8 weeks. However, some data shows that the dosage of 10
mg/kg seems to maintain the remission for a longer period. On the other
hand, ADA has shown to be effective to UC and CD by the subcutaneous
administration with an initial dose of 160 milligrams, a second dose two
weeks later of 80 mg, and a maintenance dose of 40 mg every other week,
although it has also been shown that there is a dose-dependent effectiveness
related to this drug (22). In patients with moderate to severe CD,
subcutaneous administration of certolizumab pegol on subcutaneous doses
of 400 mg once every 4 weeks was effective as induction and maintenance
therapy. In case of lack of response, it should be given every 2 weeks. The
recommended golimumab initial regimen for the treatment of UC is a 200
mg subcutaneous dose at week O followed by 100 mg at
week 2. The maintenance therapy is 100 mg every 4 weeks. Vedolizumab
was recently approved by FDA for the treatment of adults with moderately
to severely active UC and CD. Dose regimen is 300 mg infused
intravenously at 0, 2, and 6 weeks and the maintenance therapy at every 8
weeks thereafter (23-24).

Despite the fact that there are no suficient comparative trial data available
between infliximab, adalimumab, and certolizumab pegol, they are

considered as having comparable efficacy, especially when the




maintenance of remission is taking into consideration. An advantage of

ADA, golimumab, and certolizumab in comparison with IFX and

vedolizumab is that they can be administered by a subcutaneous injection.

It 1s important to mention that patient’s history, drug regimen, and drug

efficacy create a singular scenario that should be taken into account before

choosing the appropriate therapy (25).

Conclusion

Biologics provide great aid in the long term treatment of inflammatory

bowel diseases but rhe loss of response and increases tolerance remain a

hindrance the should be studied in the future.
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