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Introduction:
Biologics are a class of medications which have had a profound impact

on many medical fields, primarily rheumatology and oncology, but also

cardiology, dermatology, gastroenterology, neurology, and others. In most

of these disciplines, biologics have added major therapeutic options for the

treatment of many diseases, including some for which no effective therapies

were available, and others where previously existing therapies were clearly

inadequate. (Kerr,     )

Biosimilars are attempted copies of existing biological medicinal

products, but the unique multi-dimensional structure of the proteins and in

consequence their complicated mode of action are not easily reproducible.

(Dadashzadeh,    ₫)

Limited access for high-quality biologics due to cost of treatment con-

stitutes an unmet medical need in the US and other regions of the world. The

term “biosimilar” is used to designate a follow-on biologic that meets

extremely high standards for comparability or similarity to the originator

biologic drug that is approved for use in the same indications. Biosimilars

can have a major impact on the affordability and availability of important

biologic medicines in all markets. (Camish and Woollett,     )

Oral Small-Molecule Drugs are targeted immunomodulator and disease-

modifying therapy for RA. They are targeting the intracellular signaling

pathways that operate as hubs in the inflammatory cytokine network.

(Rubbert-Roth and Finckh,    ₫)
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Oral Small-Molecule Drugs May be the Future of RA treatment, It

appears that the next major advance in the treatment of rheumatoid arthritis

will be the oral small-molecule drugs. These drugs will target different

enzyme pathways, which, if left unmolested, result in the inflammation that

characterizes rheumatoid arthritis. These drugs are even more precise than

today's existing "biologic" drugs, (Borigini,     )

Aim of the work:

The aim of this work is to review of the updates of biosimilars and small

molecules drugs and their role in treatment of medical and rheumatological

disorders.



Biological therapy in different medical disease

- ٣ -

Biological therapy in different medical disease

The biologic agents are specifically engineered molecules designed to

block particular immunologic activation steps involved in the pathogenesis

of diseases such as rheumatoid arthritis or psoriasis. These conditions

involve the actions of various cellular components, including lymphocytes,

macrophages and B cells, and secreted compounds, such as interleukins,

tumor necrosis factor, and other cytokines. The agents themselves include

monoclonal antibodies (MAbs) and fusion proteins, which are directed

against proinflammatory cytokines, such as tumor necrosis factor (TNF),

and the interleukin (IL)-١ receptor and selected cell surface markers on

immune cells, such as cytotoxic T-lymphocyte-associated antigen ٤

immunoglobulin (CTLA-٤-Ig) and CD٢٠ (table١). (Gottlieb,    ̃ & Scott

and Kingsley, )
Table١. Basic information on the agents is presented in the following table:

Agent Construct of molecule Action(s)
Abatacept Recombinant fusion protein Inhibits T-lymphocyte activation by binding to CD٨٠

and CD٨٦, blocking interaction with CD-٢٨.
Adalimumab Recombinant human MAb Binds to TNF-α, neutralizing its activity
Alefacept Recombinant fusion protein Binds to CD٢ on memory T lymphocytes,preventing

activation and reducing their number
Anakinra Recombinant human IL-١

receptor antagonist
Blocks the biologic activity of IL-١ by inhibiting IL-
١ binding to the IL-١ type ١ receptor.

Certolizumab Pegylated recombinant
humanized antibody Fab’
fragment

Binds to TNF-α, neutralizing its activity

Etanercept Recombinant fusion protein Binds to TNF-α and lymphotoxin- α, neutralizing
their activity

Golimumab Recombinant human MAb Binds to TNF-α, neutralizing its activity
Infliximab Chimeric MAb Binds to TNF-α, neutralizing its activity
Rituximab Chimeric MAb Binds to the antigen CD٢٠ on B-lymphocytes,

leading to B-cell lysis
Ustekinumab Recombinant human MAb Binds p٤٠ subunit of IL-١٢ and IL-٢٣ cytokines and

disrupts their activity
(Kuek et al., )
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Over a decade ago, investigators discovered that cytokine dysregulation

was pivotal to the pathophysiology of immune mediated inflammatory

disease (IMIDs). While these molecules are known to be indispensable

mediators of normal immune function, an imbalance in their production can

lead to chronic inflammatory conditions. Commonly, IMIDs are associated

with a relative over‐expression of cytokines, such as TNFα in RA, yet a

relative under‐expression of cytokines may be equally important in disease

pathogenesis, for example interleukin ١٠ (IL١٠) deficiency in chron’s

disease (CD). Interestingly, cytokines may have different effects, either pro‐
or anti‐inflammatory, depending on the stage of disease. (Kuek et al., )

Although immunoregulatory cytokines are produced by many different

cell types, CD٤+ T lymphocytes are thought to be the main orchestrators of

the immune response. These T helper cells are typically divided into two

functionally heterogeneous subsets, Th ١ and Th ٢, on the basis of the

cytokines they produce. Th ١ cells have predominantly pro‐inflammatory

effects and have been implicated in the immunopathogenesis of IMIDs. Th

٢ cells are thought to have anti‐inflammatory or protective functions in this

context (figure١) (Kuek et al., )

Because of this central role in IMIDs, modulation of T cell function has

become an attractive target for intervention. Another area arousing

considerable interest is the role of B lymphocytes in IMIDs. Early concepts

focused on the ability of B cells to produce antibodies, however it is now

known that B cells have much broader functions within the immune system,
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including T cell activation, cytokine synthesis, regulation of lymphoid

architecture and maintenance of tolerance. (Youinou et al., )

Emerging evidence indicates that disruption of these tightly regulated B

cell processes can potentially lead to autoimmune disease. Certainly in RA

loss of B cell tolerance and inappropriate autoantibody production is a key

pathological process, and this has motivated investigators to attempt B cell

depletion as a novel therapeutic strategy. Studies with the anti‐CD٢٠

monoclonal antibody, rituximab, have now been completed for a number of

IMIDs with clear evidence of efficacy. (Edwards et al.,     & Kuek et al.,

)

Figure ١: Th ١ and Th ٢ cell responses. APC, antigen presenting cell; IL, interleukin;
MHC, major histocompatibility complex; Th, T helper cell; TNF, tumour necrosis factor.


