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LEARNING OBJECTIVES 

Classify drugs used in Rheumatoid arthritis

Discuss the role of NSAIDs in Rheumatoid Arthritis

Discuss the role of Glucocorticoids in Rheumatoid 
Arthritis 

Define and classify DMARDs

 Enlist biological and non-biological agents used to 
treat rheumatoid arthritis 



LEARNING OBJECTIVES 

Describe pharmacokinetics mechanism of 

action, clinical uses and adverse effects of 

methotrexate.

Enlist adverse effects and therapeutic uses 

of DMARDs 





 Common chronic systemic disease producing

 A symmetrical inflammatory polyarthritis

 Extra articular involvements

 Progressive joint damage
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DISEASE MODIFYING 

ANTI – RHEUMATIC DRUGS



 Slow course of disease

 Induce remission

 Prevent further destruction of joint / soft

tissues

 Delayed onset of action – 3 – 4 months

DISEASE MODIFYING ANTI-

RHEUMATOID DRUGS (DMARDS)





DMARDS CLASSIFICATION

NON-BIOLOGIC DMARDS
 Methotrexate

 Azathioprine

 Chloroquine & hydroxychloroquine

 Cyclophosphamide

 Cyclosporine

 Sulfasalazine

 Leflunomide

 Mycophenolate mofetil

 Minocycline 

 Gold Compounds  

a. Sodium Aurothiomalate (deep IM injection)

b. Auranofin (oral preparation)

 Penicillamine



DMARDS CLASSIFICATION 

Biologic DMARDs
1. T- cell modulating drugs

 (co stimulation inhibitors )

Abatacept

Belatacept

2. B- cell cytotoxic (depleting) agent

Rituximab

 3. Anti-IL-6 receptor antibody

 Tocilizumab 



Biologic DMARDs
4. TNF-α-blocking drugs

Etanercept 

Infliximab 

Adalimumab

Certolizumab

Golimumab



Biologic DMARDs

 5. JANUS KINASE inhibitors 

Tofacitinib

Baricitinib 

Upadacitinib





 Immunosuppressant

 Mainstay of therapy

 Slows appearance of new erosions

 Onset of action: 3 – 6 weeks

 Low doses – required

7.5 mg / week – 20 mg / week (oral)

 Minimal adverse effects

METHOTREXATE



Pharmacokinetics

 Routes Of Administration:

Oral

 IM & IV

 Intra thecal

 Metabolized  to less active metabolite

 Renal  & biliary excretion



METHOTREXATE 

 Drug of choice.

 Required in much lower doses as      compared  to 

cancer therapy. 

M.O.A:
 It inhibits amino-imidazole carboxamide

ribonucleotide(AICAR) transformylase & thymidylate

synthetase 

 Secondary effects on inflammatory function of polymorph 

nuclear cells.

 It also inhibits polymorph nuclear chemotaxis.



MOA: METHOTREXATE



METHOTREXATE

 Also affects lymphocyte  & macrophage function 

through its inhibition of Dihydrofolate reductase.

 Induces apoptosis in immune inflammatory cells

 Inhibits proinflammatory cytokines



THERAPEUTIC USES

• Juvenile chronic arthritis  

• Rheumatoid arthritis

• Psoriatic arthritis



ADVERSE EFFECTS

 Common:
• Nausea

• Mucosal ulceration

 Chronic use:
• Myelosuppression  

• GI ulcerations

• Alopecia

• Hepatotoxicity 

• Hypersensitivity-like lung reactions 

• Teratogenic



 Local intestinal flora split sulfasalazine → 

sulfapyridine & 5-amino salicylic acid

o Sulfapyridine absorbed 

o Suppression of T cells,

o IgA & IgM rheumatic factor production is 

decreased

o Decreased IL-1,-6 & -12; & TNF-α.

o Inhibit cytokines.

 Dose: 

2g / day in 4 divided doses

SULFASALAZINE



ADVERSE EFFECTS

1) GI upsets

2) Hypersensitivity reactions

3) Haemolytic anaemia, Neutropaenia, 
Thrombocytopenia

4) Pulmonary toxicity

5) Reversible infertility in men



CHLOROQUINE & 

HYDROXY CHLOROQUINE

 4 – aminoquinoline derivative

 Anti-inflammatory activity: through the inhibition of 

the production of Interleukin (IL) -6 and Tumor 

Necrosis Factor (TNF)-α

 Good safety profile. 

 Compared to chloroquine, hydroxy chloroquine is a 

drug more readily available and with a higher safety 

profile

 Response – delayed (3 – 6 months)

 Hydroxy chloroquine tablets 200 mg.



HYDROXY CHLOROQUINE





CYCLOSPORINE

A peptide antibiotic and a non biological DMARD

 Inhibits IL-1 &-2  receptor production and inhibits 

macrophage- T-cell interaction through 

regulation of gene transcription

Also affects T-cell dependent B-cell function

Oral use

A/E: leukopenia, thrombocytopenia, anemia

Cardiotoxic and sterility in women





CYLOSPORIN IN R.A 



LEFLUNOMIDE

 Rapid conversion to active metabolite A77-1726

 Inhibits T cell proliferation by inhibiting 

dihydroorotate dehydrogenase

 Arrests stimulated cells in G1 phase

 Inhibits T cell and B cells proliferation and 

production of antibodies





PHARMACOKINETICS

 Good oral absorption

 t1/2 – 19 days

 Active metabolite

 Enterohepatic recirculation

INDICATIONS

 As effective as methotrexate in RA

 Inhibits bony damage



LEFLUNAMIDE 



LEFLUNAMIDE: 

ADVERSE EFFECTS 



LEFLUNAMIDE



AZATHIOPRINE
Synthetic non biological DMARD

Acts through its metabolite 6 thioguanine by the 

action of the enzyme Thio Puurine Methyl 

Transferase (TPMT) 

6-thioguanine suppresses inosinic acid, B and T 

cell function.

Metabolism is bimodal (slow and rapid 

metabolizers)

Slow metabolizers have low activity of TPMT 

thus myelosuppression can occur



MECHANISM OF ACTION

  responsiveness of T lymphocytes to 

mitogens

Stabilize lysosomal membrane

  leukocyte responsiveness or chemotaxis

 Inhibit DNA & RNA synthesis

Trapping of free radicals



AZATHIOPRINE 





AZATHIOPRINE 



CYCLOPHOSPHAMIDE

Synthetic non biological DMARD

Active metabolite is Phosphoramide mustard 

DNA crosslinks prevent replication

T-cell suppression  produces  anti-rheumatic 
effect

Oral administration









ABATACEPT

Biologic 

 Inhibits T-cell activation 

 IV administration

T1/2 13-16 days

Both as monotherapy or in combination

 Increase risk of infection

 Infusion related and hypersensitivity reactions



ABATACEPT 





ABATACEPT 



RITUXIMAB

 Chimeric monoclonal antibody 

 Targets CD20 B lymphocytes

 Decrease  presentation of antigens to T-

lymphocytes 

 Inhibit secretion of proinflammatory cytokines

 Administered I/V

 Infusion related toxicity can be decreased by 

pretreatment 

 Rash , infections, reactivation of HBV



RITUXIMAB 



Biologic Humanized antibody

Binds to soluble and membrane bound IL-6 

receptors

 Inhibits IL-6 mediated signaling

 IV administration

Both as monotherapy or in combination with 

non biological DMARDS

 Increase risk of serious infections like TB, 

fungal, viral, opportunistic  

TOCILIZUMAB



TNF Α-BLOCKING DRUGS



 Genetically engineered fusion protein – 2 TNF 

receptor moieties linked to human IgG

 Inhibits TNF

 Inhibits lymphotoxin-α

 Etanercept + MTX → more effective in

o Retarding disease process

o Achieving remission

ETANERCEPT



ETANERCEPT 



S/C administration

ADVERSE EFFECTS:

 Bacterial infections

 Activation of latent TB

 Local inflammation at injection site



INFLIXIMAB

Chimeric monoclonal IgG antibody

Binds to & inhibits TNF

Given in combination with MTX

 I / V administration



ADVERSE EFFECTS:

1) Anti-infliximab antibodies

2) Infusion reactions:
o Fever

o Chill

o Urticaria

3) Infections:
o Pneumonia

o Cellulitis

4) Myelosuppression



ADALIMUMAB

 Fully human monoclonal IgG antibody

 Binds to & inhibits TNF by preventing interaction 
with p55 and p75

 Useful in treatment of active RA

 Administered – S / C

 May cause:
o Headache
o Nausea
o Reaction at injection site



ADALIMUMAB 



ADALIMUMAB



CERTOLIZUMAB 



CERTOLIZUMAB 



COMBINATION THERAPY 

WITH DMARDS







CLINICAL PHARMACOLOGY
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