
DISEASE SUMMARY 

CREATED BY LUCY RICHARDS 
www.medicineforthemindblog.wordpress.com 

RHEUMATOID ARTHRITIS        

Risk Factors 

 Genetic predisposition (HLA-DRB1; PTPN22 involved in T cell activation) 

 Smoking (increases protein citrullination, impairs immune functioning) 

 Infection (EBV, rubella) 

 Trauma 

 Silica/asbestos exposure 

 Pollutants 

 Diet (sugar, sat/trans fats, refined carbohydrates can promote cytokine production) 

Epidemiology  

 Prevalence between 0.3-1% of global population 

 3 times more common in women 

 Native Americans at higher risk  

 Develops between 30-50 years, although it can appear at any age 

 Significant cause of disability and mortality and reduces QoL 

 Total cost in UK including indirect costs and work-related disability between £3.8 and £4.75 

billion per year 

Pathogenesis  

RA is a chronic inflammatory autoimmune disorder, mainly affecting the joints but also tissues and 

organs. The exact cause is unknown but may be a combination of environmental and genetic factors, 

which lead to a breakdown of immune tolerance leading to autoreactivity. 

Smoking and inflammation cause increased cell apoptosis, increasing the activity of the PAD enzyme 

(peptidyl arginine deaminase). This enzyme catalyses post-translational modification (deamination) 

of arginine, converting it to citrulline. Citrullinated peptides are more antigenic and involved in the 

activation of self-reactive CD4+ T cells. PAD1 and PAD4 are abundant in the RA synovium. 

Macrophages and DCs present arthritogens to naiive T cells, causing T cell activation and 

proliferation. Th1 cells produce IFN-which activate macrophages and synovial cells. They also 

present antigen to B cells, stimulating plasma cell differentiation. Plasma cells secrete anti-CCP 

antibodies and RF (IgM) which activate macrophages and complement to promote inflammation. 

Th17 cells produce IL-17 which recruit neutrophils and monocytes.   

Macrophages secrete TNF- and IL-1 which activate synovial cell fibroblasts and chondrocytes, 

triggering them to release MMPs which degrade hyaline cartilage, along with IL-8 which recruits 

neutrophils and causes them to secrete their proteolytic enzymes. 

TNF- and IL-1 act on T cells and synovial fibroblasts causing them to express RANKL which bind to 

RANK on osteoclasts, triggering their differentiation. Cytokines also cause monocytes to differentiate 

into osteoclast precursors, which are then activated by the presence of RANKL and TNF- This 
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stimulates bone resorption and damage to bones through the release of acids, acid phosphatases 

and acid hydrolases.  

Cytokines produced by macrophages stimulate upregulation of adhesion molecules on the vascular 

endothelium such as CXCL8, CXCL5 AND CXCL1 which are abundant in synovial tissue, synovial fluid 

and blood and prolongs the inflammatory response. Neutrophils, monocytes, mast cells and T/B 

lymphocytes continue to migrate to the site of inflammation. 

Hyperproliferation of the synovium causes synovial hypoxia, as these cells consume 20 times more 

oxygen than normal. In response to hypoxia, hypoxia-inducible factor are activated, leading to the 

release of VEGF which triggers angiogenesis. This is further stimulated by TNF- and IL-1. Synovial 

enlargement forms palpable lumps in the joint.  

All these processes result in the formation of a pannus, a hyperproliferative, inflammatory invasive, 

vascularised tissue mass which is a hallmark feature of the joint in RA. It consists of macrophage-like 

and fibroblast-like synovial cells in the synovial tissue and large numbers of leukocyte infiltrates (Th, 

B, plasma and dendritic cells). Fibroblast-like synovial cells and activated chondrocytes produce 

MMPs, ADAMTs, pro-inflammatory cytokines and prostaglandins that lead to cartilage degradation. 

The pannus continues to invade deeper into the bone, causing erosion. With time, the pannus 

bridges the opposing bone, forming a fibrous ankylosis which eventually ossifies and fuses the bone, 

severely restricting joint movement. The pannus increases activation of pro-inflammatory cells and 

brings inflammatory cells into close contact with the cartilage and bone within the joint.  

If left untreated, severe RA affects the whole body. Synovial fibroblasts secrete IL-6 which causes 

pyrexia, energy mobilisation from fat stores and acute phase protein production from the liver, 

causing the systemic symptoms of infection, causing fatigue and weight loss. Anaemia results from 

chronic inflammation and the upregulation of hepcidin via IL-6. Large necrotising granulomas under 

the skin form rheumatoid nodules which may affect the whole body.  

Patients will put less stress on affected joints, leading to muscle wasting and less stimulation of bone 

formation leading to periarticular osteopaenia.  

Signs & Symptoms 

RA generally begins slowly, with malaise, fatigue and generalised MSK pain. After several weeks to 

months, the joints become involved, smaller ones being affected before larger ones. Affected joints 

are swollen, warm, red, painful and stiff.  

 Boutonierre deformity – PIP flexion with DIP hyperextension 

 Swan neck deformity – DIP hyperflexion with PIP hyperextension 

 Ulnar deviation – swollen MCP joints causes medial displacement of fingers 

 “Walking on marbles” – swollen MTP joints causes abnormal weight distribution among the 

metatarsal heads causing them to protrude. Ulcers or callouses can develop over the metatarsal 

heads causing pain (metatarsalgia).  

 Weight loss – caused by anxiety and the systemic effects of inflammation. IL-6 triggers 

mobilisation of fat and muscle stores for energy in order to continue an inflammatory response. 
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 Anaemia – IL-6 binds to IL-6 receptors on liver cells, increasing hepcidin expression. Hepcidin 

interacts with ferroportin, causing internalisation into enterocytes, inhibiting iron mobilisation 

from cellular stores. TNF- also opposes the action of EPO which reduces erythropoiesis. 

Reduced red blood cell formation and reduces iron availability reduces the amount of oxygen 

than is transported around the body, causing anaemia and fatigue.  

 Morning stiffness - >30 minutes 

 Periods of relapse and remission 

 Extra-articular features – dry eyes, conjunctivitis, rheumatoid nodules (fibrosis due to chronic 

TNF-), pleural fibrosis, heart palpitations (nodules interfere with conduction system) and carpal 

tunnel syndrome 

Histological Features  

 Thickened synovium layer (6-8 cells thick as opposed to 1-2 cells thick) 

 Synovial cell proliferation (hyperplasia) and hypertrophy 

 Extensive infiltration of underlying synovial tissue by macrophages, lymphocytes and plasma 

cells 

 Increased vascularity due to angiogenesis  

 Periarticular erosions and subchondral cysts  

Investigations  

 X-ray – (LESS) Loss of joint space, Erosions, Soft tissue swelling, Soft bones (osteopenia) do chest 

x-ray to check for extra-articular features and other causes of inflammation and hand/feet x-rays 

to look for early signs of disease, subluxation (partial dislocation)  

 Blood tests – ↑ESR/CRP due to inflammation; ↓Hb due to anaemia; +ve rheumatoid factor; +ve 

anti-CCP antibody; normal thyroid function/glucose to rule out alternative autoimmune 

conditions; serum urate to rule out gout; U&Es/LFTs should be checked to assess renal and 

hepatic function prior to starting medication  

 Joint aspiration – analyse synovial fluid with gram stain (check for infection), cell count, culture 

and for its appearance (cloudy if lots of WBCs present) 

Differential Diagnosis 

Lyme disease, septic arthritis, systemic lupus erythematosus, alternative autoimmune condition 

(thyroiditis, diabetes).  

Management & Treatment  

Patients should be referred to a specialist as soon as inflammatory arthritis is suspected. Patients are 

educated in the risks and benefits of treatment and supported by a multidisciplinary team.  

A combination of DMARDs including methotrexate can be used in conjunction with short-term 

glucocorticoids such as prednisolone. Triple therapy maximises drug effects, whilst minimising the 

onset of serious symptoms. Glucocorticoids can be used to manage flare-ups of the condition, but 

due to the long-term risk of side effects should only be used for short-term treatments, with 

DMARDs acting as long-term management.  
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Analgesics such as paracetamol may be prescribed in patients whose pain is not adequately 

controlled, to prevent the need for long-term treatment with NSAIDs which carry a greater risk of GI 

bleeds.  

Patients with severe RA who do not respond well to DMARDs may be offered at least one TNF- 

therapy (infliximab, etanercept).  

Patients should be monitored throughout treatment via urine and blood tests. Drug counselling 

clinics can educate patients about RA treatments and their effects, whilst physios and OTs can 

address issues affecting a patient’s everyday activities to help them manage with their condition. 

Long Term Effects  

RA is characterised by progressive, irreversible joint enlargement and decreased range of 

movement. With inadequate treatment this can evolve to complete ankylosis and fusion of the 

articulating bones. Inflammation does not only arise in joints, but also tendons, ligaments and 

muscle, leading to muscle wastage. Systemic inflammation can affect organs throughout the body 

and in severe cases can lead to death.  

Additional Points  

Rheumatoid factors are IgM autoantibodies to IgG which are the main immunoglobulins implicated 

in RA. They self-aggregate into immune complexes which activate complement and stimulate 

inflammation. They may react against citrullinated peptides or self-peptides as a result of molecular 

mimicry following infection. They are associated with increased disease severity, erosions and extra-

articular manifestations. They are only 60-80% specific for RA as they are also detected in TB, SLE 

and malaria. 

Anti-CCP antibodies recognise citrullinated proteins. They are produced by B cells and associated 

with erosion, joint destruction, poor prognosis but not extra-articular manifestations. They are 90-

95% specific for RA, so act as a more specific indication of RA. 

 


