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Objectives

1. Disease modifying anti-rheumatoid drugs (DMARDs) such as methotrexate, leflunomide,
hydroxychloroquine, sulfasalazine, and gold salts.

2. Mechanism of action and profile of adverse effects of these drugs.

3. Brief discussion about biologic therapy in rheumatoid arthritis, e.g. anti-TNF-a drugs such as
etanercept, infliximab, and adalmumab.

4. Other drugs such as interleukin antagonists such as anakinra, are also briefly discussed.

5. Rituximab

6. Abatacept



Rheumatoid arthritis

=Chronic synovial inflammation: immune imediated inflammatory disease
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Pathogenesis
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Genetic Susceptibilities:

RA 1s associated with classmmalor hlstkocompatablhtv (MH(% antigens,
specifically the shared epitope found in HLA-DR4.
In rheumato arthritis an autoimmune response _develops fagainst!

~citrullinated peptldesxdetected as anti-citrullinated peptide antibodies

(ACPA). . .7 =70 o

One of tests to detect these antibodies detects anti-cyclic citrullinated

peptides (anti-CCP), curreniy the most commonly used diagnostic test for
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The presence of anti-CCP are >98%§s§601ﬁ§2 for the diagnosis of rheumatoid
arthritis; however, not all patients with RA will develop anti-CCP antibodies.
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Drugs used in treatment of rheumatoid arthritis

» Most experts begin RA therapy with one of the traditional drugs, such as methotrexate or
hydroxychloroquine.

> Inadequate response to the traditional agents may be followed by addition of newer

DMARDs, such as leflunomide, anakinra, and TNF-inhibitors eg: adalimumab, etanercept, and
infliximab.

» In patients who do not respond to combination therapy of traditional drugs (methotrexate)
plus newer drugs (TNF inhibitors) , treatment with rituximab or abatacept may be tried.

> Most of these agents are contraindicated in :

»pregnancy, breast feeding, liver disease, active infection, le<uc7ogeni and peptic ulcer.
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Drugs for RA

* Nonsteroidal anti-inflammatory drugs (NSAIDs):
symptomatic - - v T

o Corticosteroids o« <odue sgmplodc .
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(symptomatic & causative)

* Disease-modifying anti-rheumatic drugs (DMARDs)
— Synthetic
— Biologic



NSAIDs

e Non-selective COX inhibitors
— Ibuprofen

— Diclofenac sodium ¢ o=

— Add protective treatment for peptic ulcer ——. @i dbewe o oo
Fere _ R prle e

e Selective COX-2 inhibitors

— celecoxib




COX-2 Inhibitors

e COX-2 inhibitors are as effective NSAIDs
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90% of the joints involved in RA are affected within the first
o’ year
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Disability in Late RA (Too Late)

Rhematold
Arthritis

(Late stage)

 Damage of joint
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Therapeutlc effects of Disease Moditying Anti-Rheumatic Drugs:

e Reduce swelhng & inflammation
§° Improve pain
2+ Improve function

* Have been shown to reduce radiographic progression (erosions)

» Effects on prognosis of the disease: {Causat

1- Slow the course of the disease
—_——

2- Induce remission ‘“U;:;ai

3-[Prevent further gesju_ct&n of the joints and involved tissues.
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DMARDs

* Synthetic

* Biologic



Synthetic DM ARDs

U L) comend
oo~ e Methotrexate

* Sulphasalazine
* Hydroxychloroquine, chloroquine

e Leflunomide
e Gold salts




Methotrexate: (immunosuppressant and cytotoxic)
Corcor O\ 234 #

» Uses: Gl even b

» 1- Sever rheumatoid 2- Psoriatic arthritis.

» Immunosuppressant: effectiveness in arthritis (60% of patients), an autoimmune
disease. oo oo

»> Onset of action: sooner than is usual for other slow-acting agents often within 3-6
weeks of starting treatment. sem= derian o

»Mechanism of action: folic acid antagonist methotrexate is folic acid analogue also
inhibits dihvdrofolate reductase (DHFR), decreasing synthesis of tetrahyrofolate (THF)

and 1t inhibits formation of nucleic acids in immune cells 1nv01ved in @%EEESJS of RA.
> Methotrexate dose: T— o ® e

»7.5- 10 mg/ ."/’/iﬁgl/eieekl dose (2-3 tablets or injection): max. dose: 25 mg/ week
foli; acid dose: 5 mg tablet: to reduce methotrexate adverse effects: avoid the day
of methotrexate administration
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Adverse effects: due to decreased folic acid level

D —

» The most common side effects: mucosal ulceration and nausea.
» Cytopenias :bone marrow depression (particularly reduction of
the WBC count) >«

» Hepatotoxicity
»> Acute pneumonia-like syndrome in chronic use <o~ sl
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Methotrexate

Folate

Tetrahydrofolate

DNA/RNA Synthesis




_Leflunomide

» effective as mgthotrexate

» Mechanism of action:

» Immunomodulatory and immunosuppressive agent :

» inhibition of pyrimidine synthesis: inhibiting DNA synthesis in
immune cells
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> Uses: IR -

»1- Monotherapy as an alternative to methotrexate
»2- An addition to methotrexate in combination therapy.
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Hydroxychloroquine (and chloroquine): (antimalarial drug)
Mechanism of action :
1- Inhibition of RNA and DNA synthesis in immune cells
2- Stabilization of lysosomal membranes
Adverse effects: S eprkes L n
> 1- Renal toxicity. A =

»?2- Retinal damage and corneal M less common and reversible in case
of hydroxychloroquine which is preferred over chloroquine

d/@-@c, . SNy -
> Uses: L rregaeite
»1- Monotherapy: Milder non-errosive disease especially when only one or
a few joints arc involved s R
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»2- Combined with Mtx / sulfasalazine.




Sulfasalazine

»Sulfasalazine (SSZ) is a _prodrug composed of S5-aminosalicylic acid (5-ASA)
(immunosupressant) linked to sulfapyridine (antibacterial) U
> Uses:It is used as a second line drug for milder cases: =~ 7> “=svs |&
»Early, mild RA in combination with hydroxycholoroquine and methotrexate.

» Adverse effects: few

» 1- Neutropenia/ thrombocytophenia occurs in about 10% patients

»2- Hepatitis




Gold

» Gold is considered to be the most effective agent for arresting the rheumatoid process and preventing

e
involvement of additional joints. s
S e oK P Ided o
> itwadtl 1tthe standard DMARD before Methotrexate regimen.

> Mechanism of action:

 teduces chemotaxis, phagocytosis, macrophage and lysosomal activity : decreasing release of cytokines

> It has no role in late cases
»>Adverse effects:
» Gold is heavily bound to plasma and tissue proteins especially 1@: renal toxicity

»Dermatitis and stomatitis (oral ulcers) , NE,KW S e Mo oo
»Bone marrow depression  <wc ?

stays in the body for years. T
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"7 = Biologic response modifiers ( BRMs):
1. TNF o inhibitors:

Etanercept. TNF o recepto bl

Infliximab Adalimumab (monoclonal@
o b ool zale . fael TNE X

Advantages: et b e
1- Very effective  2- Delay disease progression
Disadvantages:

1- Very expensive, so try conventional therapy first
2- Contraindicated in patients with« ‘-‘[@ﬁ) tumors esp. leukemla viral
hegatlt S, 1mmunc0mprm1sed patients @M\f LS 2y

N onis! C\naklnra short actlng give
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(disadvantage: non-compliance)
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3- Rituximab R
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* 1s a monoclonal anti-CD20 antibody

 directed against the CD20 antigen found on the surface of
normal and malignant B lymphocytes

° f B lymphocytes: near—complete
p—Lrl heral B lymPhOCyteS within 2 Waﬁjfter the first dOS e
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== 4- Abatacept
) cells

Abatacept 1s the first in a new class of drugs known as Selective Co-
stimulation Modulators. e (T
CD 0

inhibit T-cell (T lymphocyte) activation by binding to CD8( and% D 96

—_—

CD86, thereby blocking interaction with CD28. s

N\ et

Blockade ogl?l/j% interaction has been shown to inhibit the second co-
stimulatory signal required for optimal activation of T-cells.

This results in the inhibition of autoimmune T-Cell activation that has
been implicated 1n the pathogenesis of rheumatoid arthritis.
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