Gout


Kinetics: abrupt onset usually resolves in 3-7 days; if chronic, attacks become more frequent and last longer

Presentation:



- Initial: monoarticular usually big toe (podagra), resembles cellulitis



- Chronic: swelling and arthritis of joints of lower extremity, tophi (uric acid deposits)

Pathology: joint fluid contains neutrophils with phagocytosed uric acid crystals, often hyperuricemia >7mg/dL


Pathophysiology:



Genetic: HGPRT deficiency, or polygenic


Other:




- ( renal clearance of uric acid




- ( uric acid production via purine metabolism




- (( uric acid intake (e.g. meat, seafood, beans, alcohol)


UAC activates classical complement pathway, which leads to



- endothelial activation ( neutrophil extravasation



- neutrophil chemotaxis ( amplification by ROS, protease, IL-8, PGE2, LTB4



UAC activates kinin



- pain, edema, vasodilation



UAC activates synovial M( ( neutrophil recruitment to joint


Resolution mechanism unclear, possibly by natural lifetime of neutrophil


Treatment



Avoid purine-rich food, reduce alcohol intake, weight loss


Colchicine




Mechanism: microtubule poison (thought to impair chemotaxis of PMNs)



Treat acute gout attack or gout prophylaxis




PK: oral, peak plasma concentration in 2 hrs



Tox: GI effects (affects rapidly dividing cells), inhibition of degranulation of histamine and insulin



Probenecid




Mechanism: uricosuric agent (enhance uric acid secretion)




Treat chronic gout




Antagonism by salicylates (eg aspirin); other NSAIDs are OK




PK: oral, t1/2 5-8 hrs, bound to albumin




Tox: well tolerated, GI irritation, overdose can be fatal



Sulfinpyrazone




Mechanism: uricosuric agent (enhance uric acid secretion)




Treat chronic gout




PK: oral preferred over IV due to longer t ½




Tox: requires liberal fluid intake to prevent uric acid stone formation



Benzbromarone




Mechanism: uricosuric agent (enhance uric acid secretion)




More potent than probenecid and sulfinpyrazone


Allopurinol




Xanthine oxidase pseudo-suicide substrate, lowers uric acid production 



Enhances probenecid but inhibited by probenecid



PK: alloxanthine t1/2 18-30 hrs
Rheumatoid arthritis

Kinetics: subacute

Presentation:


- morning stiffness, symmetrical polyarthritis, usually wrist or MCP is initially affected but not DIP


- constitutional sx (fever, weight loss)


- in severe cases, bone erosion results in dislocation and deviation of joints



- other sites affected: eye (scleritis), vasculitis, rheumatoid nodules in lung and/or heart

Pathology:



- a disease of synovium (hyperplasia, subintimal inflammation (many CD4 T cells), hypervascularization)



- bone and cartilage erosion on X-ray (joint space narrowing, osteopenia, loss of sharp articular margins)



- often rheumatoid factor (IgM against IgG) in severe cases but not diagnostically useful



- serology: increased ESR/CRP, decreased albumin, polyclonal gammopathy


Pathophysiology:



- High association with “shared epitope” of DR4 Q(K/R)RAA, but identified disease-associated antigen


Mechanism: a systemic autoimmune disease



- T cell activation of macrophage ( TNF( and IL-1 ( fibroblast activation (




- produces IL-6 (activates plasma cell, RF)




- activates neutrophils




- releases PGE2 and proteases that cause bone erosion (see slides)


Therapy




Traditionally has been methotrexate, but now anti-TNF therapy is much better





- Receptor blockade with dimeric soluble TNF receptor (etanercept)





- Anti-TNF monoclonal antibody (infliximab)





- Anti-TNF therapy can slow onset of damage due to RA and slows progression




Anti-IL-1 therapy has only modest effects

Seronegative Spondyloarhtropathies


United by enthesopathy (inflammation of tendon at point of insertion), spine involvement, T cell infiltrate, and HLA-B27


Ankylosing spondylitis


Spine stiffening due to fusion by calcification across vertebra


Sacroilitis


Reactive arthritis (Reiter’s disease)



Preceded by infectious agent (usually gram negative that divide intracellularly)


Associated with uveitis, urethritis, psoriasis-like skin disease, GI disease



Possible cross reactivity of bacterial HSP60 with human form


Psoriatic arthritis



Inflammatory arthritis associated with psoriasis


Sausage fingers (dactylitis)


Enteropathic arthritis



Inflammation of small intestine



Monoarthritis of the large joints of the lower extremeity

Role of HLA-B27 is unclear; possibilities as follows


- HLA-B27 binds particular peptides (Arg in position 2) that are important in disease


- Direct role in CD8 T cell recognition or dimerization allowing CD4 T cell recognition



- HLA-B27 acts as a ligand to activate NK cells

Osteoarthritis


Most common form of arthritis among adult Americans


Presentation:



- Initially presents in DIP > knee > hip



- X-ray: joint space narrowing (loss of articular cartilage) and osteophyte (bone spur)


Pathophysiology



- OA is a disease of joint damage and repair (not autoimmune or inflammatory)




- ECM (collagen and aggrecan) provide strength and function to cartilage; it is what is damaged in OA




- Repair of damaged cartilage changes its material properties and lower ability to take mechanical strain



- Risk factors: age (50-80), women > men, obesity, previous joint injury (cumulative damage/strain to joint matters)
Vasculitis


Kinetics: subacute (weeks to months)

Presentation:



- General: subacute onset, inflammation, multisystem, pain (a hurting disease)


- Specific: e.g. skin lesions (ulcers, necrosis, nodules), mononeuritis multiplex (infarction of large nerves, one at a time)

Pathology: inflammatory infiltrate and necrosis of blood vessel, endothelial proliferation leading to occlusion, tissue ischemia

Classification of the vasculitities: based on the size of vessel affected and other clinicopathologic features


Pathogenesis



- Immune complex deposition model



- Explains how vasculitis affects many organs




- Ability to form immune complex that can deposit and its rate clearance determine disease





- Large Ag load, slight Ag excess compared to Ab promote deposition




- Immune complex deposition leads to complement activation and inflammation




- Immune-complex mediated vasculitis includes PAN, SLE, and serum sickness


- ANCA associated model




- ANCAs produced from earlier breakage of immune tolerance (e.g. during an infection)




- TNF ( exposure of ANCA antigens on neutrophil surface ( ANCA binding and neutrophil activation




- ANCA detection





- ANCA clincally detected by immunostain on formalin and alcohol treated cells





- C-ANCA (cytoplasmic localization): proteinase-3 is antigen, diagnostic for Wegeners’ granulomatosis





- P-ANCA (nucleus periphery localization): myeloperoxidase is antigen, multiple diseases

Systemic Lupus Erythematosus (SLE)

Kinetics: gradual onset, flares are acute/subacute and mimetic


Presentation: multisystem autoimmune disease, characteristic skin lesions


- Begins with nonspecific inflammatory symptoms (flu-like, fatigue)



- Variable but frequently gradual onset of specific symptoms affecting multiple organ systems.



- Amplification of disease intensity



- Acute/subacute flares that tend to be mimetic


Pathology:



- LE cell (leukocyte that has ingested nucleus of an apoptotic cell and its own nucleus is pushed to the periphery)



- Antinuclear antibodies




- Antigens are diverse with no particular pattern, united only as targets of an adaptive immune response




- However, antibodies against nucleosomes (dsDNA) or snRNPs are pathognomonic




- Usually, lupus self-antigens are exposed on membrane during apoptosis


Pathophysiology



Susceptibility: unknown genetic susceptibility increases the likelihood of disease initiation



Initiation




- Normally apoptotic cells are potent toleragens in thymus and periphery:




- apoptotic cells are rapidly cleared by macrophages





- those macrophages become actively anti-inflammatory





- B cells are tolerized by apoptotic material in bone marrow





- DCs may capture apoptotic material and induce tolerance (w/o signal 2)




- Somehow, tolerance to self-antigens produced during apoptosis is broken





- not enough toleragenic material made





- deficient clearance of apoptotic cells (e.g. in C1q deficiency)





- exposure of antigens during apoptosis not normally made (e.g. in CTL death)



Amplification




- Immune effector pathways ( more apoptosis, more antigens ( more immune response




- Flares result from episodic exposure to self-antigen



Damage: chronic immune complex deposition, cellular cytotoxicity



- Renal: immune complex deposition or cross-reactive ANAs




- Arthritis, hemolytic anemia/thrombocytopenia, CNS lupus




- Photosensitivity (keratinocyte apoptosis)



- Neonatal lupus via antibody transfer

Scleroderma


Kinetics: chronic

Presentation: systemic autoimmune disease


- Early




- Signs of inflammation (edema/erythema/pruritis)




- Raynaud’s phenomenon (cold sensitivity, ischemia of fingertips, cyanosis)




- Dilation of nailfold capillaries



- Later




- Skin stiffening due to fibrosis



- Skin necrosis, vitiligo



- Damage of lung, heart, kidney



- Scleroderma may present with CREST syndrome: calcinosis, Reynaud’s phenomenon, esophageal dysfunction, sclerodactyly, telangectasia



- Skin disease severity correlates with worse prognosis


Pathology:



- dermis is thickened due to excessive collagen



- occlusion of microvasculature


- secondary muscle atrophy



- CD8 T cell infiltrate

Pathophysiology


Cytokines (e.g. TGF() ( tissue and endothelial injury, constriction, ischemia ( fibroblast activation ( collagen synthesis ( blood vessel occlusion ( more tissue injury



Autoimmunity




Antibodies against a wide array of antigens, usually of nucleolar origin




Usually a specific correlation between antigen and disease severity



Systemic damage: lung, heart, kidney vasculature usually affected

