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Drugs used in the treatment of 
Rheumatoid Arthritis 

and Gout

All figures in this presentation were drawn by NAC

1. Osteoarthritis- symptomatic treatment ONLY
- NSAIDS/Analgesics/Glucocorticoids

2. Rheumatoid Arthritis 
- NSAIDS/Analgesics/Glucocorticoids
- Disease modifying anti-Rheumatic Drugs (DMARDS)
- Biological Response Modifiers e.g. anti-TNF-

3. Gout
Treatment of acute Gout
- NSAIDS/Colchicine

Treatment of chronic Gout  
- Uricosurics: Probenecid
- Uric Acid synthesis inhibitor: Allopurinol/Febuxostat
- Enzymes that degrade Uric acid: Pegloticase

Lecture Overview

Overview
• Most common joint disease affecting >21 million in the US

• Characterized by: - loss of articular cartilage
- bone remodeling
- inflammation of the joint and surrounding soft tissue

• Typically results from either excessive load on the weight bearing joints 
or the presence of abnormal cartilage or bone

- hips
- knees
- lower back

• Exact cause Unknown

• Risk factors include: - age > 50yrs
- acute joint injury
- obesity
- high bone density
- long term immobilization of the joint
- mechanical stress to joint (e.g. occupational/sports)
- genetics

Diseases of the joints I: Osteoarthritis
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Treatment of osteoarthritis
Treatment goals
No cure for OA
Treatment is symptomatic ONLY- i.e. Control pain and other symptoms

Medications.
1. Analgesics: Acetaminophen

- mild to moderate pain 
- pain relief with minimal side effects.

2. Topical Analgesics: e.g. Capsaicin
- works by depleting Substance P, which is 

3. NSAIDs: e.g. Aspirin, Ibuprofen and Naproxen
- moderate to severe pain and signs of inflammation. 
- use maybe limited by their side effects e.g. GI/Renal.

4. Injectable glucocorticoids e.g. Dexamethasone
- can be injected directly into the joint for fast targeted pain relief 
- alternative for patients that do not respond to Acetaminophen 
or NSAID treatment.

Diseases of the joints II: Rheumatoid Arthritis

Overview
1. Chronic inflammatory disease of the joints

- affects ~1.3 million patients in the US

2. Characterized by: a) inflammation & pain in the joints
b) progressive joint destruction

- Can also involve extraarticular sites such as bone, 
muscle, skin, eye, lung, heart and vasculature

3. Systemic autoimmune disease of unknown etiology
- Disease progression involves both T cell and B cell immune 

responses to self-antigen

- TNF-, IL-6, IL-1 and prostaglandins also play an important 
role in the inflammatory response leading to joint destruction 
and increased pain

Rheumatoid Arthritis: Treatment Goals

1. Decrease Acute Joint Pain

a) NSAIDs

b) Analgesics SYMPTOMATIC RELIEF ONLY

c) Glucocorticoids

2. Prevent or control joint damage

a) Disease-Modifying anti-Rheumatic Drugs (DMARDs)

b) Biological Response Modifiers (BRM)
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A. NSAIDs (e.g. Aspirin, Ibuprofen, Naproxen and Celecoxib)

• drugs of choice for the initial reduction of inflammation and relief of pain

- for symptomatic relief only - do not affect disease course

- choice of NSAID determined by efficacy and side effects

- if a particular NSAID is ineffective after a 2 week trial an 
alternative NSAID is warranted

B. Analgesics (e.g. Acetaminophen, Capsaicin & Opioids)

• for symptomatic pain relief only- no anti-inflammatory activity

• A topical analgesic such as Capsaicin (derived from hot peppers) 
can also be used (depletes Substance P from nerve terminals). 

Drugs to reduce Acute Joint Pain

C. Glucocorticoids
- exhibit both anti-inflammatory and immunoregulatory activity

Shown to :  joint tenderness
 joint pain
 grip strength

- can be administered: - orally
- intravenously 
- directly into the joint (limit 4 times/yr/joint)

- Short term/low-dose treatment seldom associated with serious 
side effects

- Chronic use is associated with increased risk of side effects.
e.g. Weight gain, Hypertension, Osteoporosis

Diabetes, Increased risk of infection and 
suppression of the HPA axis etc

NSAIDs, Analgesics & Glucocorticoids: Typically used to 
minimize symptomatic effects of the disease while waiting 

for the clinical effects of the slow acting DMARDs and BRMs

Drugs that can affect disease course 
and work to either control 

or prevent joint damage in RA

1. DMARDS
- hydroxchloroquine
- sulfasalazine
- methotrexate
- leflunomide

2. BRMs/Biologics
- anti-TNF drugs (e.g. entanercept, adlimumab or infliximab)
- other anti-cytokine drugs (ankinra/tocilizumab)
- drugs that inhibit T cells (abatacept)
- drugs that inhibit B cells (rituximab)

- small molecule inhibitors of cytokine signaling (tofacitinib)
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Disease-Modifying anti-Rheumatic Drugs (DMARDs)

• DMARDs can reduce and/or prevent joint damage 

• slow acting anti-rheumatic drugs 
- can take weeks to many months to show efficacy 
- typically taken for long periods (e.g. months to years)

• work by inhibiting the overactive immune system present in RA

• should be considered soon after disease onset
- especially where the use of NSAIDs/corticosteroids
has not prevented ongoing joint pain or other symptoms

• Choice of DMARD depends on stage and severity of disease symptoms 

Commonly used DMARDs:
Methotrexate, Hydroxychloroquine, Sulfasalazine and Leflunomide

Less frequently used DMARDS:
Azathioprine, D-Penicillamine, Gold salts, Cyclosporin and Cyclophosphamide

• Occular toxicity (1/40,000) that can result in permanent visual loss

1. Anti-malarial drug that is moderately effective for mild Rheumatoid Arthritis

2. Mechanism of action in RA unclear
Thought to involve: a) inhibition of TLR signaling in dendritic/B cells

b) inhibition of antigen presentation to T cells

3. Time to effect 3-6 months

4. Often combined with other DMARDs e.g. sulfasalazine and methotrexate

5. Generally well tolerated

6. Safe during pregnancy and lactation

Rare Serious Adverse Effect:

Hydroxychloroquine (e.g. Plaquenil®)

1. Decreases signs and symptoms of disease and slows joint destruction
- Effective in up to 50% of patients 
- more toxic than hydroxychloroquine 
- similar efficacy to methotrexate

2. Prodrug: 5-aminosalicylic acid covalently linked to sulfapyridine 
- cleaved to active components by bacteria in the gut
- sulfapyridine is absorbed & is the active component in RA
- 5-ASA effective in treating inflammation in ulcerative cloitis

3. Mechanism of action unclear, but thought to interfere with T and B cell 
immune responses (possibly inhibits activation of NF-B transcription factor)

4. Effects can be seen in 1-3 months

5. Not a teratogen- therefore safe during pregancy

6. Often combined with other DMARDs e.g. Hydroxychloroquine

Adverse Effect: Agranulocytosis within 2 weeks (v.rare) - fully reversible
Hepatotoxicity

Sulfasalazine (e.g. Azulifidine®)
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1. Drug of choice for patients with active moderate/severe disease
(~60% of  RA patients)
- used at ~100-1000X lower dose than that used in cancer treatment

• decreases the appearance of new bone erosions
• improves the long term clinical outcome. 
• up to 70% of patients experience some response to the drug

2. Effects are apparent after 4 - 6 weeks

Mechanism of action in Rheumatoid Arthritis (low dose):
In arthritis methotrexate indirectly increases the production of adenosine
which exhibits known immunosuppressive properties

Note: Different from its action in cancer (DHFR inhibitor)

Methotrexate (e.g. Rheumatrex®)

AICAR (5-amino-1-β-D-ribofuranosyl-imidazole-4-carboxamide)FAICAR

Methotrexate

AICAR
transformylase

AMPIMP [Adenosine] Immune
ResponseAMP

Deaminase
Adenosine

Kinase

FYI ONLY

Adverse Effects
• Generally well tolerated

- > 50% of patients continue taking the drug for >3 years
- adverse effects frequently observed in patients with renal impairment

MTX 80-90% renally excreted

Common Side Effects 
-dose-related hepatoxicity (although cirrhosis is rare)

- should abstain from alcohol intake

Rare Side Effects
- Pulmonary toxicity (1-2%)
- Bone marrow suppression 
- Increased risk of lymphoma

Contraindicated:
Pregnancy/Breast feeding (actually used as an abortifacient)
Not recommended for patients with pre-existing liver disease
No recommended for patients with renal impairment

Methotrexate (e.g. Rheumatrex®)

Require clinical monitoring

1. As effective as either Sulfasalazine or Methotrexate
- approved for monotherapy or combination therapy
- alternative for those unable to take, or non-responsive to MTX 
- low cost alternative to TNF inhibs, or those with a preference for oral v IV

2. Clinical response is evident in 1-2  months

Mechanism of Action
- inhibits the enzyme dihydroorotate dehydrogenase responsible for 
the de novo synthesis of Uridine

- reduction in ribonucleotide synthesis leads to G1 cell cycle arrest 
- Inhibits both T cell proliferation and the production of autoantibodies 
by B cells

Adverse Effects:
• Hypertension (especially with concurrent NSAIDs)
• Diarrhea, nausea and rash (10-15 % of patients)
• Hepatoxicity (10-13%) more severe in presence of methotrexate

- requires liver enzyme monitoring

Contraindicated:
Pregnancy/Breast feeding
Pre-existing liver disease

Leflunomide (Arava®)
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Less frequently used DMARDs

• Azathioprine (Imuran®)
hepatitis, bone marrow suppression & risk of lymphoma

• D-penicillamine (Depen®)

• Gold Salts- inhibits macrophage function
dermatitis, proteinuria, thrombocytopenia, leukopenia 
and bone marrow suppression

• Cyclosporin A (e.g. Sandimmune®, Neural®)
nephrotoxicity, neurotoxicity, hepatotoxicity and hypertension

• Cyclophosphamide (Cytoxan®)
leukopenia,  risk of infection, cardiotoxicity, alopecia 
and risk of malignancy

Note: All of these drugs are associated with significant toxicities

Because of increased toxicities, these drugs are primarily only used to 
treat RA that is refractory to other medications or is associated 

with severe life-threatening symptoms such as vasculitis.

Biological Response Modifiers/Biologics
Recombinant protein drugs that are specifically designed to inhibit 
either cytokines (e.g. TNF-, IL-6 or IL-1) or cell types (e.g. T cells/B cells)
involved in the auto immune response in RA.

TNF-IL-1 IL-6

Immune Cytokine 
signaling

Rheumatoid
Arthritis

Etanercept
Adlimumab
Infliximab

Anakinra Tocilizumab

AbataceptTofacitinib*Rituximab

B cell

Y

CD20
T cell

APC

CD28

CD80/
CD86

The critical role of TNF- in the pathogenesis 
of Rheumatoid Arthritis

• TNF- is a pivotal cytokine in the regulation of the inflammatory response

• It is synthesized by activated CD4+ T cells, macrophages & mast cells

TNF-Activated 
Endothelial cells

Leukocyte 
recruitment

Synoviocyte/
Chondrocyte

Osteoclast
Differentiation

Bone 
resorption

Bone 
Erosion

Cartilage 
Breakdown

Joint
Inflammation



1/30/2013

7

Anti-TNF- drugs

Fully 
humanized

Anti-HuTNF-
Monoclonal 

antibody

TNF-
Adalimumab (Humira®)

Human 
IgG1

Mouse 
Anti-HuTNF-

antibody variable
region

TNF-

Infliximab (Remicade®)

Human 
IgG1 Fc

Human 
p75 TNF- receptor

Extracellular domain

TNF-

Etanercept (Enbrel®)

Mechanism of Action

TNF-
Receptor

Target 
Cell

Biological
Response

Anti-TNF drugs binds 
soluble TNF-

and prevents  it from binding 
to its receptor and inducing

a biological response

Anti-TNF- drugs: Clinical Use
Etanercept (Enbrel®); Infliximab (Remicade®); Adlimumab (Humira®)

1. Anti-TNF drugs are: - recombinant protein drugs
- given either subcutaneously or intravenously
- administered weekly/bi-weekly
- as effective as methotrexate

2. Typical time to effect is 1- 4 weeks 

3. Clinically shown to: a) reduce joint pain and swelling 
b) decrease the formation of new bone erosions
c) slow progression of structural joint damage

4. ~ 30-60% of patients will exhibit a 20-50% improvement in their symptoms

5. Are used as both monotherapy and in combination with methotrexate
- often added on to methotrexate in patients not responding
adequately to methotrexate monotherapy

- Combined with methotrexate have been shown to 
significantly prevent disease progression versus the use of 
methotrexate alone

Adverse Effects of TNF- blockers

1. Increased risk of opportunistic infections
-fungal and bacterial

2. Can result in the reactivation of latent tuberculosis  and latent HBV
- Patients should be screened for latent TB infections
- Patients should be screened for latent Hepatitis B Virus

3. Should not be given to patients with either acute or chronic infections
- Treatment should be discontinued if a serious infection 

or sepsis develops

4. May be associated with (RARE):
a) Exacerbation of pre-existing congestive heart failure
b) Development of demyelinating diseases e.g. multiple sclerosis
c) Appearance of malignancies, especially lymphoma

5. Should not be given to patients with pre-existing congestive heart 
failure, a demyelinating disease or a recent history of malignancy
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Abatacept (Orenica®)- T cell inhibitor
1. Recombinant fusion protein of CTLA-4 and human IgG1(aka CTLA4-Ig)

- binds with high affinity to CD80/CD86 co-stimulatory molecules on APC

MOA: Inhibits T cell activation by blocking the delivery CD28 co-stimulatory 
signals that are essential for efficient T cell activation

2. Slows damage to bone and cartilage and relieves both the symptoms and signs 
of Rheumatoid arthritis. ~ 30-60% of patients will exhibit a 20-50% improvement 
in their symptoms

3. Effective in patients non-responsive to TNF- inhibitors

Adverse effects:
• Increased Risk of Serious Infections

- screen for latent TB and HBV
• Should not be given in combination with a TNF- blocker

APC
MHC

CD80/
CD86

T cell

TcR CD28

T cell activation

APC
MHC

T cell

T cell activation

CD28

Abatacept

Human 
IgG1 Fc

Human CTLA-4
Extracellular 

domain

Abatacept

Binds with high affinity 
to CD80/CD86 molecules

CD80/
CD86

Rituximab (Rituxan®)- B cell inhibitor
1. Rituximab is a chimeric humanized antibody that binds to the CD20

molecule expressed exclusively on B lymphocytes
- I.V. infusion of Rituximab depletes B cells from the blood.

B cells are implicated in disease etiology via:
• antigen presentation to T cells
• Formation of autoantibodies

3. Clinically shown to decrease signs and symptoms of disease and 
reduce disease progression.

4. Effects not seen for 3 months, although effects may last 6 months - 2 yrs
following a single infusion.

5. Effective in patients not responsive to TNF- inhibitors

Adverse Effects
- Increased infections
- Reactivation of latent viruses e.g. CMV, HSV and Hepatitis B & C
- Progressive multifocal leukoencepalothapy (PML)-RARE

rare fatal demyleinating disease associated with 
reactivation of JC virus

Depletion reduces
disease progression

1. Recombinant version of an endogenous IL-1 receptor antagonist (IL-1RA)
- less effective than anti-TNF agents
- short half-life (4-6hrs) must be given SubQ once a day

MOA: Competitively inhibits the pro-inflammatory effects of IL-1

Adverse effects:
- Increased risk of neutropenia
- Increased risk of serious infections
- Should not be given to patients with acute/chronic infections
- Complications more frequent when given together with an anti-TNF- drug

Anakinra (Kineret®)- anti-cytokine agent

Biological
Response

IL-1
Receptor

Endogenous 
IL-1 receptor 

Antagonist
IL-1RA

Biological
Response

IL-1
Receptor

IL-1

Biological
Response

IL-1
Receptor

Anakinra
prevents IL-1

from binding to
its receptor

IL-1

Anakinra
(recombinant IL-1RA)
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1. Chimeric humanized antibody directed against the IL-6 cytokine receptor
- binds to the IL-6 receptor and prevents the action of IL-6

2. Used in patients non-responsive to TNF inhibitors or in combination
therapy with MTX

Adverse effects:
- Increased risk of BM suppression (Lymphocytopenia, neutropenia, anemia)
- Increased risk of serious infections (including TB and HBV)
- Hepatotoxicity (routine liver monitoring)
- Increased levels of cholesterol
- Increased risk of malignancy (especially in setting of immunosuppression)

Contraindications:
- Patients with acute/chronic infections
- Should not be combined with other Biologics/BRM drugs
- Patients with pre-existing liver disease
- Patients with low blood counts or on immunosuppresive therapy

Tocilizumab (Actemra®) - anti-cytokine agent

Tofacitinib (Xeljanz®):
small molecule inhibitor of cytokine signaling

1. New class of anti-rheumatic drug
- Small molecule inhibitor that inhibits JAK tyrosine kinases 
involved in immune cell cytokine signaling

Adverse Effects
- Lymphocytopenia, neutropenia and anemia
- Increased risk of serious infections including TB
- Lipid abnormalities (increased cholesterol)
- Increased liver enzymes

JAKJAK

Y Y

Biological Response

C
Cytokine
receptor

JAK kinase
phosphorylates

tyrosine residues
in receptor

cytoplasmic domain

JAKJAK

Y Y

Biological Response

C
Cytokine
receptor

Tofacitinib

Tofacitinib
Inhibits immune cytokine

Receptor signaling

Tofacitinib

Cytokine Cytokine

PM PM

DISEASE SEVERITY

MILD MODERATE SEVERE

Hydroxychloroquine 
or Sulfasalazine

or combination therapy

Methotrexate***
(Alt-Leflunomide)

BRMs/
Biologics

Combination Therapy
DMARDs +/- TNF inhibs

Resistance to TNF inhibs
Switch to other Biologics

Overview Treatment strategy in Rheumatoid Arthritis

Symptomatic Relief: NSAIDs/Analgesics/Glucocorticoids
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Drugs to treat Gout

Gout: An Overview
1. Gout is an extremely painful form of arthritis. 

- primarily men in their 30’s and 40’s (frequency 1 in 100) 
- linked to a purine-rich diet and excessive alcohol consumption 
- associated with: obesity

hypertension
hyperlipidemia
type-2 diabetes

2. Associated with HYPERURICEMIA: high serum uric acid (>7 mg/dL)
- uric acid is a poorly soluble end product of purine metabolism

- however not all individuals with hyperuricemia will develop gout

3. Hyperuricemia can result from either:
- overproduction of uric acid (~10% of patients) 

OR
- decreased excretion of uric acid by the kidney (~90% of patients)

Gout: Pathophysiology

1. Urate crystals are deposited in the joints

2. Synoviocytes phagocytose urate crystals

3. Synoviocytes secrete inflammatory mediators 
e.g. Prostaglandins, IL-1 and lysosmal enzymes

4. Inflammatory leukocytes are recruited into the joint

5. Recruited macrophages phagocytose urate crystals and release 
additional inflammatory mediators that promote further recruitment 
of inflammatory cells

6. Inflammation causes pain, heat and swelling and damage to the joint

Leukocytes

Enzymes

Urate
Crystals Synoviocytes

Phagocytosed
Urate

Crystales

PGs

IL-1

Inflammation BoneBone

Synoviocytes

BoneBone

Increased
Serum

Uric Acid

NAC 
2005
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Gout: Disease Course 
1. Initial stage: Asymptomatic hyperuricemia

2. Acute Gouty Attack
- rapid onset of an intense period of painful swelling in a single joint, 
most often in the feet (esp. big toe; first metatarsophalangeal joint).

- the symptoms of the attack typically resolve within 3-10 days.

3. Intercritical Phase
- hyperuricemia without acute symptoms

-10% of patients may never experience
another attack

4. Chronic Gout
- recurrent attacks of increasing frequency 
and severity involving additional joints

- chronic high levels of urate crystals lead to the formation of
TOPHI - a deposition of urate crystals around the synovial 
joint that can induce an inflammatory response resulting in the 
destruction of cartilage and the synovial lining

Drugs used for the treatment of gout 

1. Drugs that relieve the symptoms of the acute gouty attack
- Clochicine 
- NSAIDs

2. Drugs that lower uric acid levels by promoting uric acid excretion
- Uricosuric Agents 

i.e. Probenecid 

3. Drugs that lower uric acid levels by inhibiting uric acid synthesis
- Allopurinol (Zyloprim®) 
- Febuxostat (Uloric®)

4. Drugs that directly degrade Uric acid
- Pegloticase

Treatment of Acute Gout

Treatment of Chronic Gout

A. NSAIDs
- particularly Indomethacin & Naproxen

- effective at reducing pain and disability due to acute attack

- often used as prophylactic treatment with other anti-GOUT drugs

- Aspirin and Salicylates are not used due to their inhibitory effects on 
Uric acid excretion at low concentrations

B. Colchicine (traditional treatment)
- plant alkaloid that prevents tubulin polymerization into microtubules

- blocks leukocyte migration and phagocytosis

- anti-inflammatory, but NO analgesic properties

- effective when given during the first 24-48 hrs of the attack

- narrow therapeutic window

- limited by side effects- especially at high doses 
~80% of patients develop nausea/diarrhea/vomiting

- can be  used in prophylaxis with other anti-GOUT drugs

Drugs that relieve the symptoms of the gouty attack
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Probenecid
Probenecid is a weak organic acid that inhibits anion transporters in the 
proximal tubules of the kidney and decreases net reabsorption of uric acid

- thereby PROMOTING uric acid EXCRETION

Treatment of Chronic Gout: Uricosuric Agents 
Drugs that enhance uric acid excretion

URAT1

Organic anion
(e.g. lactate)

URATEURATE [URATE]
basolateral apical

Renal proximal tubule cell LUMEN

Probenecid 

Excretion in Urine

Reduced serum 
Uric acid levels

Renal proximal tubule cell LUMEN

URAT1

Organic anion
(e.g. lactate)

URATEURATE URATE

basolateral apical

Uric acid
Reabsorbtion

High serum 
Uric acid levels

2. Indicated in patients that under excrete uric acid  (~90% of patients)

3. Should not be given until 2-3 weeks after the initial attack 
- drug can actually initiate and/or prolong the symptoms of an 
acute gouty attack

-usually prophylactic NSAID treatment is given at same time to 
reduce risk of inducing an attack

4. Should not be given to patients that naturally produce high levels
of uric acid due to increased risk of kidney stones

- To reduce risk of kidney stones, urine volume should be 
maintained at a high level and the urine pH should be kept > pH 6.

Contraindicated:
Patients with kidney stones and/or renal insufficiency

Treatment of Chronic Gout: Uricosuric Agents 
Drugs that enhance uric acid excretion

Allopurinol (Zyloprim®); Febuxostat (Uloric®)
1. Used in the treatment of chronic gout to block overproduction of Uric Acid

2. Inhibitors of Xanthine Oxidase, an enzyme that catalyses the final
two steps in purine degradation

3.  Particularly useful in patients with: 
a) a high level of endogenous uric acid synthesis,
b) Recurrent Kidney stones
c) Renal Impairment
d) Grossly elevated Uric Acid Levels i.e. presence of TOPHI

Treatment of Chronic Gout:
Drugs that decrease uric acid synthesis

NAC 
2005

Hypoxanthine
(more soluble)

Xanthine
Uric Acid

(Insoluble)

Xanthine
Oxidase

Xanthine
Oxidase

Allopurinol
Febuxostat

GOUT
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Adverse Effects:
a) Can induce an acute gouty attack if NSAID prophylaxis not provided

b) Rash, leukopenia, thromobocytopenia & fever can occur in 3-5% of patients
Elevated liver enzymes ~10%

c) Allopurinol hypersensitivity syndrome (RARE <0.1% of patients)
- a rare, but potentially life threatening reaction (25% mortality rate)

- symptoms include: erythematous rash, fever, 
hepatitis, esinophilia and acute renal failure

- most likely to occur in patients taking excessive doses of drug 
in the presence of pre-existing renal failure and/or use of diuretics

- dosage reduction required in renal impairment

- not induced by Febuxostat (~50% hepatic elimination)

Drug Interactions:
6-mercaptopurine and azathioprine (prodrug)

- purine synthesis inhibitors
- used in immunosuppression (transplantation & autoimmune disease) 
and in treatment of leukemia & lymphoma

- metabolized by Xanthine Oxidase to inactive metabolite

6- mercaptopurine
(active)

6-thiouric Acid
(Inactive metabolite)

Xanthine
Oxidase

Allopurinol

Increased
Toxicity

1. Hyperuricemia by itself does not indicate that treatment is necessary

2. Treatment is indicated for:
- Patients with multiple gouty attacks
- Those that are more susceptible to future attacks e.g. Renal insufficiency
- Patients with very high levels of uric acid (>12 mg/dL)

Treatment Goal: To reduce serum uric acid levels to <6mg/dL

3. Which drug to use is dependent upon whether the patient is either an 
over producer or an under secretor of uric acid.
24hr urinary uric acid excretion < 700 mg/dL - Undersecretion - Probenecid

24hr urinary uric acid excretion >700 mg/dL - Overproduction - Allopurinol

4. Allopurinol/febuxostat is specifically indicated for:
- Patients with a uric acid kidney stone
- Patients with renal insufficiency- as uricosuric agents not effective
- Patients with TOPHI

5. Effective therapy will require lifelong treatment

Management of Chronic Gout
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Treatment of drug-resistant Chronic Gout
Pegloticase
1. Porcine uricase linked to PEG (polyethylene glycol)

- Uricase converts insoluble URIC ACID to soluble ALLANTOIN
- Humans lack the enzyme URICASE (Uric Acid Oxidase)

2. Used to treat patients that have advanced, actively symptomatic gout
that is uncontrolled with other uric acid lowering drugs

- presence of frequent flares
- presence of tophi 
- contraindication to other gout drugs

- administration by IV infusion every 2 wks
- requires NSAID/Colchicine prophylaxis

3. Reserved for patients that require rapid clinical outcomes and 
improved function/quality of life

4. Effective in months versus years with oral agents

Adverse Effects: Infusion reaction (common)
Slight increase in cardiovascular events
Generation of anti-drug antibodies limits treatment

Indications MOA Adverse Effects Misc.

Hydroxychloroquine
Anti-malarial drug

Mild RA
Inhibits:
a) TLR signaling
b) Antigen presentation

Rare Occular toxicity
Safe in pregnancy

Often combined 
with Sulfasalazine

Sulfasalazine
Pro Drug:Sulfayradine/
5-aminosalicylic acid

-metabolized to active 
component by 
colonic bacteria

Mild RA

Sulfapyridine
- active component
MOA unknown
Inhibits T & B cells
probably via NF-kB

Hepatotoxicity
Agranuocytosis (Rare)

Safe in pregnancy

Often combined 
with HCQ

Methotrexate Drug of Choice
moderate/severe RA

MOA in RA different
from use in cancer
- Increases Adenosine 
leading to 
Immunosuppression

Hepatotoxicity (common)
Pulmonary toxicity
BM suppression
Risk of lymphoma

Contraindicated in
Pregnancy and 
Liver disease
Not recommended 
In Renal impairment
(80-90 % renal CL)

Leflunomide
Alternative to MTX
Moderate/severe RA

Inhibitor of 
dihydroorotate
dehydrogenase

(Uridine synthesis) 
-(G1 cell cycle arrest)
-- inhibits T and B cell
Immune responses

Hepatotoxicity (esp with MTX)
Hypertension (esp NSAIDs)
Diarrhea, nausea (~15%)

Contraindicated in
Pregnancy and 
Liver disease

Traditional DMARDs

Biologics/Biological Response Modifiers
Indications MOA Adverse Effects Misc.

TNF inhibitors
Etanercept
Adlimumab
Infliximab

Active RA
(monotherapy
or combine 
with MTX)

Binds to TNF and
prevents its interaction

with its receptor

Risk of infection
Reactivation latent TB/HBV

Exacerbates CHF
Risk Demyelinating disease

Risk of malignancy

Screen for latent 
TB and HBV

Contraind acute/
chronic infections

Abatacept

Active RA
Alt. to TNF inhibs

DO NOT COMBINE
with other Biologics

CTLA4-IgG fusion protein
Binds CD80/CD86

Blocks T cell 
co-stimulation via CD28

Risk of infection

Screen for latent 
TB and HBV

Contraind acute/
chronic infections

Rituximab

Active RA
Alt. to TNF inhibs

DO NOT COMBINE
with other Biologics

Binds to CD20 on
B cells

IV infusion 
depletes B cells

Risk of infection
PML: Progressive

Multifocal 
Leukoencepalopathy
- reactivation JC virus

Screen for latent 
TB and HBV

Contraind acute/
chronic infections

Tocilizumab

Active RA
Alt. to TNF inhibs

DO NOT COMBINE
with other Biologics

Humanized anti-IL6R mAb
Binds IL6R
Blocks IL-6 

signaling

Risk of infection (inc TB) 
Hepatotoxicity 

Hypercholesterolemia
BM suppression

Risk of malignancy 
(esp Immuno)

Screen for latent 
TB and HBV

Contraind acute/
chronic infections

Monitor for
Demyelin’ disease

Anakinra

Active RA
Alt. to TNF inhibs

DO NOT COMBINE
with other Biologics

rIL-1RA
IL-1R antagonist

Blocks IL-1 
signaling

Risk of infection (inc TB)
BM suppression

Risk of malignancy 

Tofacitinib

Active RA
Alt. to TNF inhibs

DO NOT COMBINE
with other Biologics

Small molecule inhib
Inhibits JAK kinases

Blocks Immune 
Cytokine signaling

Risk of infection (inc TB) 
Hepatotoxicity 

Hypercholestrolemia
BM suppression

Risk of malignancy 
(esp Immuno)

Screen for latent 
TB and HBV

Contraind acute/
chronic infections
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Drugs to Treat Gout

Indications MOA Adverse Effects Misc.

NSAIDs
Acute Gouty attack

Prophylaxis for other
gout medications

Inhibits COX-2

Anti-inflammatory and 
Analgesic

GI Toxicity
Renal
Etc etc

Colchicine

Acute Gouty Attack

Prophylaxis for other
gout medications

Inhibits tubulin 
Polymerization

Blocks leukocyte 
migration/phagocytosis

Narrow therapeutic window
Nausea, Diarrhea
Vomiting (~80%)

Uricosurics
Probenecid

Chronic Gout
Due to decreased
Uric acid excretion

Inhibits Renal 
anion transporter

Promotes uric acid
excretion

Contraindicated: 
Kidney Stones

Renal insufficiency
Uric acid overproduction

Xanthine Oxidase 
Inhibitors
Allopurinol
Feboxostat

Chronic Gout
Due to Uric Acid
Overproduction

Inhibits 
Xanthine Oxidase

Decreases URIC ACID
production

Rash
Leukopenia

Thrombocytopenia
Liver enzymes

Pegloticase
Drug resistant

gout
Enzymatic degradation of

Insoluble URIC ACID
Risk of CV events

Generation of 
Anti-drug Abs

limits treatment

Allopurinol Hypersensitivity
Syndrome (25% mortality)

(Allopurinol only)
Esp. High dose/Renal Failure

Dosage reduction required
In renal insufficiency

Increased toxicity
with Azathioprine

Anti-inflammatory
No analgesic effects

Should be given within
24-48 hrs of attack

Can cause Kidney stones
In high producers of 

URIC ACID


