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Chapter 24 The eye
Introduction
Most rheumatological diseases have ocular complications, many of which are specific to the disease, and consequently the ophthalmologist has an important diagnostic role. Many ophthalmic complications require specific therapy and in some cases may actually dictate the systemic therapy for the disease. Furthermore, rheumatological diseases require a wide range of drugs and several of these have important ocular side effects; the ophthalmologist therefore has a role in monitoring the eye and preventing complications.
In general, diseases that involve the uvea, sclera, or cornea cause painful red eyes with preserved vision, whereas involvement of the retina or optic nerve causes profound visual loss without pain or redness. Fortunately, with the particular exception of juvenile idiopathic arthritis (JIA), most of the ocular complications that affect sight are symptomatic, so the rheumatologist can easily notice these when taking a focused history.
The more common eye symptoms encountered in patients with rheumatological diseases are dry, gritty eyes; photophobia; watering; redness; pain; floaters; and, most importantly, blurring or actual loss of vision. The differential diagnosis of the painful red eye and of sudden loss of vision is outlined in Tables 24.1 and 24.2.
Common eye disorders encountered in rheumatological disease
Dry eyes
Patients with dry eyes may complain of a foreign-body sensation, redness, grittiness, and excessive mucus secretion. Keratoconjunctivitis sicca occurs when the secretory function of the lacrimal and accessory lacrimal glands are of insufficient quality or quantity to maintain an adequate tear film and stable ocular surface.
Reduction in secretion, usually secondary to destruction of the lacrimal gland is associated primarily with autoimmune diseases such as Sjögren's syndrome,1 systemic lupus erythematosus (SLE),2 rheumatoid arthritis (RA),3 and systemic sclerosis.4 Infiltrative conditions such as lymphoma, sarcoidosis,5 and amyloidosis6 can also cause a reduction in lacrimal gland secretion.
Staining the cornea with fluorescein can help diagnose a dry eye. In early cases of keratoconjunctivitis sicca the stain may be limited to the conjunctiva and in severe cases can be seen all over the cornea.
Frequent ocular lubricants are the mainstay of treatments and these range from thin, watery preparations, which need to be instilled regularly, to more viscous gels and ointments which last longer, but tend to cause more blurring of vision. Occasionally 
Table 24.1 Differential diagnosis of the painful red eye
	Ocular pathology
	Vision
	Pain
	Distribution of redness
	Extra signs
	Likely systemic disease

	Conjunctivitis
	Good
	Mild
	Diffuse
	Purulent, sticky exudate
	Reiter's syndrome

	Dry eyes
	Good
	Gritty
	Mild diffuse
	Schirmer's test
Reduced tear film break-up time
	Rheumatoid arthritis
Systemic vasculitis
Sjögren's syndrome (primary and secondary)

	Episcleritis
	Good
	Irritation or ‘bruised' sensation
	Diffuse or nodular
	Mobile nodules
	Rheumatoid arthtitis
Systemic vasculitis

	Scleritis
	May be reduced
	Very severe
	Diffuse or nodular
	Keratitis
	Rheumatoid arthritis

	Anterior uveitis
	Reduced
	Mild to severe
	Circumcorneal or diffuse
	Small or irregular pupil Photophobia
	Seronegative spondyloarthropathies Sarcoidosis
Behçet's disease
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Table 24.2 Differential diagnosis of sudden loss of vision
	Cause of visual loss
	History of visual loss
	Field
	Pupil reaction
	Media
	Fundus
	Likely systemic disease

	Vitreous haemorrhage
	Sudden
	Generalized constriction
	Normal
	Hazy
	Not usually visible
New vessels or venous occlusion may be visible
	Systemic vasculitis
Behçet's disease
Diabetes
Trauma

	Macular oedema
	Gradual, with distortion
	Small, relatively central scotoma
	Normal
	Hazy
	Swollen disc
	Behçet's disease
Sarcoidosis
Seronegative arthropathies
Intermediate uveitis

	Central retinal artery occlusion
	Sudden
	Dense, large, central scotoma
	Afferent pupillary defect
	Clear
	Normal or pale optic disc
Pale retina
Cherry red spot
	Systemic vasculitis
Polyarteritis nodosa
Cardiovascular disease

	Ischaemic optic neuropathy
	Sudden
	Dense, altitudinal scotoma
	Afferent pupillary defect
	Clear
	Pale or swollen optic disc
	Systemic vasculitis
Giant cell arteritis
Cardiovascular disease

	Inflammatory optic neuropathy
	Progressive
	Central, or centro-caecal scotoma
	Afferent pupillary defect
	Clear or hazy
	Pale or swollen optic disc
	Sarcoidosis
Wegener's granulomatosis
Demyelinating disease


punctal plugs can be inserted into the lacrimal punctae to block the drainage of what few tears there are.
Episcleritis
The episclera is a thin layer of transparent tissue lying between the conjunctiva and the sclera. Episcleritis is a benign, self-limiting condition, reported to be associated with systemic inflammatory disease in 3–5% of patients; it can also be the presenting feature of gout.7
Scleritis
Scleritis is a serious, potentially sight-threatening condition which, in contrast to episcleritis, is almost always painful and does not subside spontaneously. Pain is often described as ‘deep or boring' and may be excruciating. Characteristically, patients report that the pain wakes them from sleep. The inflamed area is red and can be in a nodular, diffuse, or necrotizing in its pattern (Figure 24.1). Spread to the cornea produces peripheral ulceration, keratitis, and photophobia, whereas involvement of the posterior sclera causes retinal folds, serous retinal detachment, and optic disc swelling.
An unusual variant of scleritis is scleromalacia perforans (Figure 24.2), which occurs in elderly women with severe RA. This is characteristically painless and the affected sclera becomes chalky-white because of the underlying arteritic infarction.8 Eventually the sclera becomes atrophic and the blue of the underlying choroid can be seen bulging through it. Actual perforation of the globe is very rare, despite the name.
Autoimmune diseases are present in up to 50% of patients with scleritis,9 and include RA, systemic vasculitis (particularly Wegener's granulomatosis), SLE, inflammatory bowel disease (IBD), and relapsing polychondritis. Patients with scleritis tend to have more aggressive systemic disease than those without scleritis.
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Fig. 24.1 Scleritis. A 35 year old man presents with severe pain in his left eye. He is unable to sleep as the pain is so severe. The eye is tender to touch and the sclera is a dusky red colour, typical of scleritis.
Scleritis can also occur in SLE and is most common when the disease is poorly controlled.10 These patients usually require aggressive medical treatment. A recent case series found that 5% of patients with scleritis had IBD, although the most common ocular manifestation of IBD is uveitis.11 Relapsing polychondritis can often present with scleritis, which is characterized by recurrent inflammation of type II collagen fibres present in the sclera.12
Acute anterior uveitis
Acute anterior uveitis (AAU) is inflammation within the anterior chamber of the eye. The patient complains of an acutely painful, red Page: 179
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Fig. 24.2 Scleromalacia perforans. A 50 year old woman with severe rheumatoid arthritis has suffered from relapsing scleritis for over 20 years. She now has a very thin superior sclera with underlying choroid bulging through.
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Fig. 24.3 Granulomatous uveitis. A 40 year old woman presented with photophobia and decreased visual acuity. She has had symptoms for 3 weeks and has developed keratic precipitates and Koeppe nodules on her iris.
eye with photophobia, sometimes associated with blurred vision. The condition is generally unilateral and frequently recurrent. The ophthalmological signs consist of circumcorneal redness and keratic precipitates on the endothelial surface of the cornea. Flare (protein) and cells (white blood cells) in the anterior chamber resemble ‘a shaft of light with specks of dust' when viewed through the slit lamp. Koeppe and Busacca nodules can form on the iris in cases of granulomatous uveitis (Figure 24.3) and cells can gravitate to form a fluid level called a hypopyon. The pupil is small and poorly reactive and the intraocular pressure can be either low, due to ciliary body inflammation, or high, due to blockage or inflammation of the trabecular meshwork.
The lifetime cumulative incidence of AAU in the general population has been calculated to be about 0.2%, which increases to 1% in HLA B27-positive subjects.13 Patients who are HLA B27 positive tend to be younger at the time of their first attack, have more severe ocular inflammation, and a longer recovery period than those who are HLA B27 negative.14
Retinal vasculitis and posterior uveitis
In patients with seronegative arthropathies and Behçet's disease there may be inflammation in the posterior chamber of the eye. Patients may complain of floaters and blurred or distorted central vision secondary to macular oedema. In mild to moderate cases, fundoscopy reveals focal or diffuse white sheathing of the retinal veins; in severe cases there are also scattered haemorrhages. Occlusion of the retinal veins leading to neovascularization of the optic disc or peripheral retina may also develop. The new vessels, similar to those in diabetes mellitus, generally develop as a consequence of retinal ischaemia, but may also appear as a reaction to the intraocular inflammatory process. Their walls are fragile and they frequently bleed, leading to vitreous haemorrhages, which are an important cause of visual morbidity in these patients.
In contrast, patients with systemic vasculitis do not usually develop inflammation within the eye but the vasculitic process affects the retinal capillaries and arterioles to produce retinal or choroidal ischaemia.
Optic neuropathy
Diseases of the optic nerve invariably cause profound visual loss. Symptoms range from blurred central vision and difficulty differentiating colours to complete blindness. The cardinal ophthalmological signs of optic nerve disease are reduced visual acuity, impaired or absent colour vision, a central or altitudinal visual field defect and a relative afferent pupillary defect (RAPD). The optic disc may look swollen, pale, or even normal depending on where the inflammation has occurred along the optic nerve.
The pattern of visual loss can vary from sudden and complete to slow and progressive. This depends on whether the optic nerve has undergone infarction, such as in giant cell arteritis, or slow compression from a granuloma. All patients who develop disease of the optic nerve require urgent investigation.
Specific ocular manifestations of systemic inflammatory diseases
The ocular manifestations of systemic inflammatory disease varies according to the size and type of vessel predominantly affected by the disease process. As a general rule, diseases that affect arterioles involve the cornea, episclera, sclera, and retinal arterioles, whereas those affecting the venules produce uveitis, macular oedema, and retinal venous disease.
Giant cell arteritis
Giant cell arteritis is an ophthalmic emergency and an important cause of preventable blindness in elderly people. Twenty-five per cent of patients develop ocular disease and the majority experience sudden loss of vision in one eye, with a dense, central field defect.15 The cause of blindness is usually infarction of the optic nerve, causing an ischaemic optic neuropathy and/or occlusion of the central retinal artery (Figure 24.4). About 12% of patients may also present with a cranial nerve palsy, giving rise to diplopia. Treatment is with immediate, high-dose systemic steroids (e.g. intravenous methylprednisolone 1–2 mg/kg daily or oral prednisolone 60–80 mg daily) to produce symptomatic relief of the headache and, most importantly, to prevent blindness in the other eye. Recovery of vision in the affected eye is rare.Page: 180
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Fig. 24.4 Giant cell arteritis. An 80 year old man with scalp tenderness, weight loss, and jaw claudication presents to casualty with recent loss of vision in his left eye. The optic disc is swollen and pale, indicating an anterior ischaemic optic neuropathy (AION). There is also a secondary central retinal artery occlusion.
Unusual neuro-ophthalmological complications of giant, cell arteritis include Horner's syndrome, cortical blindness (due to embolization from affected vertebral arteries), internuclear ophthalmoplegia, and visual hallucinations.16
Systemic lupus erythematosus
Eye symptoms are common in patients with SLE and range from minor external problems to severe retinopathy.17 Five per cent of patients will develop scleritis at some time during the course of their disease, and this is occasionally seen at presentation. Scleritis indicates active systemic disease and may require adjustment of systemic therapy. Uveitis is very rare in SLE and only occurs in association with severe scleritis.18
The most important ophthalmic manifestation is retinopathy consisting of cotton-wool spots, retinal haemorrhages, and central or branch retinal artery occlusions.19 Retinal vascular occlusion in SLE is due to deposition of immune complexes within the vessels, rather than vasculitis; however, vasculitis can occur in the choroid, leading to choroidal infarcts (Figure 24.5).20 The presence of anti-cardiolipin antibodies may be a marker for the development of retinal vascular occlusion (Figure 24.6).21
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Fig. 24.5 Choroidal infarcts in systemic lupus erythematosus.
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Fig. 24.6 Central retinal vein occlusion in a woman who suffers from systemic lupus erythematosus.
Polyarteritis nodosa
Ocular involvement is present in 10–20% of patients with polyarteritis nodosa.22 The most common manifestation is choroidal and retinal vasculitis, which is secondary to accelerated hypertension. It can be characterized by arteriovenous nipping, cotton-wool spots, and flame shaped haemorrhages.
Patients can also develop conjunctival infarction, keratoconjuncitivitis sicca, episcleritis, scleritis, and necrotizing scleritis associated with peripheral ulcerative keratitis. Choroidal infarcts and exudative serous retinal detachments can occur due to involvement of the posterior ciliary arteries and choroidal vessels.
The development of scleritis or retinal vascular disease in the absence of hypertension warrants investigation of the systemic disease.
Wegener's granulomatosis
Eye problems develop in 29–52% of patients with Wegener's granulomatosis, with 8% of patients suffering disease-related vision loss.23,24 It is the only systemic inflammatory disease that commonly presents with orbital disease due to infiltration of the orbit with granulomatous tissue. Patients may complain of proptosis, caused by the orbital mass; red eyes caused by scleritis; or blurred vision from compression of the optic nerve by the granulomatous tissue (Figure 24.7). They may also develop swollen optic discs and choroidal folds. Many patients also suffer from epiphora (watering eyes) due to destruction of the nasolacrimal duct in sinus disease. Of these conditions, scleritis usually occurs first, with nasolacrimal and orbital disease occurring after years of disease activity. A similar disease pattern can be seen in eosinophilic granulomatosis with polyangiitis (Churg–Strauss) and IgG4 disease.
Systemic sclerosis
The most common eye complaint in systemic sclerosis is dry eye, a loss of eyelid elasticity, and eyelid telangiectasia, which can occur in approximately 50% of patients.25 Lid changes are thought to be due to sclerosis of the eyelid connective tissue, resulting in a ‘woody' feeling and leading to difficulty everting the upper eyelids during examination. These changes tend to occur most commonly in patients who have more extensive skin involvement (i.e. diffuse cutaneous systemic sclerosis).Page: 181
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Fig 24.7 Orbital disease in Wegener's Granulomatosis.
A minority of patients develop retinopathy similar to that seen in the other systemic vasculitides, with cotton-wool spots, haemorrhages and occlusion of retinal arteries.
Recent studies have suggested that patients with systemic sclerosis have an increased incidence of normal-tension glaucoma (NTG).26 There is also evidence that the disease can lead to increased central corneal thickness, an important factor in the interpretation of intraocular pressure.27
Rheumatoid arthritis
A third of patients with RA suffer from dry eyes and in 10% this is combined with a dry mouth (Sjögren's syndrome). Five per cent of patients presenting with episcleritis and 30% presenting with isolated scleritis have RA. Bilateral scleritis, while still rare, is more common when associated with RA.28
Scleromalacia perforans (see Figure 24.2) affects elderly women predominantly. Advancing scleral disease in these patients almost always heralds a flare-up of their systemic disease (particularly the vasculitic complications).
Ankylosing spondylitis and the seronegative arthropathies
AAU is the most important ocular disease in this group of patients. It occurs in 33% of patients with ankylosing spondylitis and in 10–15% of patients with other associated seronegative arthropathies.29 The clinical symptoms and signs are similar, regardless of the accompanying disease. Attacks are usually unilateral but both eyes can become affected during the course of the disease. Severe cases can develop a fibrinous uveitis with posterior synechiae (adhesions between the iris and the lens capsule) and raised intraocular pressure.30
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Fig. 24.8 Hypopyon in Behçet's disease. A 20 year old man with known Behçet's disease presented with a red eye, decreased visual acuity, and a visible hypopyon associated with a fibrinous uveitis.
Posterior segment disease is less common in this group of diseases. Ten per cent of these patients develop vitritis and a retinal vasculitis affecting predominantly the capillaries and postcapillary venules.
Behçet's disease
Ocular manifestations in Behçet's disease occur in up to 60% of patients.31 Severe anterior uveitis, often in a painless eye, is common and a hypopyon may form (Figure 24.8). The anterior uveitis is typically recurrent but can resolve spontaneously.
Internationally, approximately a quarter of patients with Behçet's disease go blind as a result of their uveitis.32,33 The pathognomonic features are sequential occlusions of branch retinal veins and retinal infiltrates. The nature of the venous occlusions results in progressive ischaemia and eventually the entire retinal vasculature is obliterated and results in optic disc atrophy.
Ocular involvement in rheumatic conditions of childhood
Uveitis occurring before the age of 16 years is approximately three times less common than uveitis in the general population.34 In two reviews of uveitis in childhood, systemic illnesses such as sarcoidosis, Behçet's disease, and vasculitis accounted for less than 8% of patients.35
The most common associated disorder is seronegative JIA.
Juvenile idiopathic arthritis
The chronic anterior uveitis that occurs in association with JIA deserves special mention, particularly as it does not occur in adults. Affected children are mostly girls, and are usually young at onset of arthritis (mean age 3 years). Joint involvement is usually pauciarticular, although it may spread to become polyarticular.36 Most patients have associated anti-nuclear antibodies (ANA) in their serum. Arthritis generally predates the eye involvement by 1–3 years or sometimes much longer, but 5–10% of cases present with uveitis and the ophthalmologist should therefore ask for a rheumatological opinion in any young child with chronic anterior uveitis. Similarly, because the eye disease is usually asymptomatic Page: 182until complications occur, the rheumatologist must arrange for an early slit lamp examination on all children. Regular follow up will be arranged by the ophthalmologist depending on the age of the child, their ANA status, and their age (Box 24.1).
The non-granulomatous iridocyclitis runs an uncomplicated course in one-third of affected children. The majority of untreated cases develop numerous complications such as band keratopathy, posterior synechiae, cataracts, or glaucoma. Early onset of uveitis, either symptomatic or when picked up in routine screening within the first year of arthritis, and particularly if associated with posterior synechiae at this first examination, are associated with a significantly worse prognosis for vision. Most eye involvement develops for the first time 4–5 years after of the onset of arthritis, and after this the risk is much lower. This is unlike the acute symptomatic anterior uveitis in ankylosing spondylitis, which may occur for the first time very many years later than the original musculoskeletal symptoms.
Treatment of ocular manifestations of systemic disease
Mild anterior segment inflammation such as dry eye, conjunctivitis, and episcleritis will invariably respond to local treatment. This can often be with simple ocular lubricants, but occasionally a mild topical steroid may be indicated.
Scleritis
Scleritis is an indication for systemic treatment. Adequate doses of non-steroidal anti-inflammatory drugs (NSAIDs) can often control pain and help reduce ocular inflammation (e.g. flurbiprofen 50 mg three times a day). If NSAIDs do not help to control symptoms,
Box 24.1 Current UK screening guidelines for anterior uveitis in juvenile idiopathic arthritis
The first screening visit should be carried out within 6 weeks of referral. This should be followed by a review every 2 months from onset of arthritis for 6 months, then 3–4 monthly screening for time outlined below:
	Age at onset
	Screening period

	Oligoarticular involvement irrespective of ANA status and onset 〈11 years of age
	

	〈3 years
	8 years

	3–4 years
	6 years

	5–8 years
	3 years

	9–10 years
	1 year

	Polyarticular involvement, ANA positive, onset 〈10 years of age
	

	〈6 years
	5 years

	6–9 years
	2 years

	Polyarticular involvement, ANA negative, onset 〈7 years of age
All children need 5 years screening
	


Royal College of Ophthalmologists. Guidelines for screening for uveitis in juvenile idiopathic arthritis, 2009.
systemic steroids are indicated. Occasionally, steroid-sparing agents are necessary (e.g. cyclophosphamide, azathioprine, ciclosporin, or mycophenolate mofetil).
Biological agents have been used successfully in the management of scleritis. Rituximab, an anti-CD20 B-cell monoclonal antibody, has been shown to be of use in scleritis refractory to multiple other agents.
Uveitis
The treatment for uveitis depends primarily on the site of the inflammatory process. In most cases, anterior uveitis can be treated topically with steroid eye drops to reduce the inflammation and a dilating agent such as cyclopentolate 1% to prevent posterior synechiae.
If the vision drops due to occlusion of the retinal vasculature, or involvement of the optic nerve, systemic immunosuppressants are indicated. Corticosteroids are usually sufficient in the first instance, but they may also be used in conjunction with ciclosporin, azathioprine, mycophenolate mofetil, or methotrexate.
Recently trials of biologic agents such the tumour necrosis factor alpha (TNF-α) inhibitor infliximab37,38,39 and interferon alpha40,41,42 have been used with good results, particularly in Behçet's disease and JIA.
Other biologic agents have been used to treat the ocular complications of various rheumatological diseases. Etanercept43 and adalimumab44 have been used successfully to treat JIA and Behçet's disease uveitis as well as macular oedema associated with uveitis. Rituximab has had good responses in JIA patients who have failed to respond to corticosteroids, methotrexate, etanercept, or infliximab.45
Daclizumab is a monoclonal antibody that targets interleukin 2 (IL-2), it has had promising results in patients with JIA, non-infective intermediate, posterior, and panuveitis.46
Small trials have used intravenous immunoglobulin (IVIG) to treat uveitis. The use of this has been limited due to the severe side effects (thromboembolism, aseptic uveitis) and high cost.47
Antirheumatic therapy with ocular side effects
Hydroxychloroquine is a commonly used drug in the treatment of RA and SLE. It has a high affinity for melanin-containing tissue in the eye, such as the retinal pigment epithelium. The pathophysiology of retinal damage is related to a malfunction of phagolysosomes, resulting in faulty clearance of ageing photoreceptor membranes.48,49 Hydroxychloroquine has a better ocular side-effect profile than chloroquine, possibly because it does not cross the blood–retina barrier as easily.
Corneal deposits occasionally occur in patients taking quinolones, as the drug is deposited within the epithelium. The deposits, which can appear as punctate changes or whorl-like patterns, usually resolve on discontinuation of the drug.
The features of hydroxychloroquine retinopathy begin with a fine stippling of the macula and loss of the foveal light reflex. This can then produce a ‘bull's eye' maculopathy made up of pigmented and depigmented rings centred on the fovea, resulting in loss of visual acuity and visual field loss. Even if treatment is stopped, atrophy of the retinal pigment epithelium can continue for a time before stabilizing.
Page: 183The most recent (2009) guidelines from the Royal College of Ophthalmologists50 recommend that regular screening for hydroxychloroquine toxicity is not carried out. This is a significant change from the previous guidelines and is based on the following: 
◆ The incidence of clinically significant hydroxychloroquine retinopathy is very low—in a large prospective study of patients taking the maximum dose of hydroxychloroquine (6.5 mg/kg) only 2 of the 400 patients developed irreversible toxicity and both of the patients affected had been taking the drug for over 6 years.
◆ There is no reliable method for detecting retinal toxicity at a reversible stage—visual fields, Amsler charts, distance and near visual acuity, autofluorescence, and multifocal electroretinography are all used to detect macular changes, but none provides a definite endpoint at which the toxicity level becomes irreversible.
Recommendations for rheumatologists are given in Box 24.2.
Corticosteroids
Both oral and topical corticosteroids may cause a variety of ophthalmic side effects51: 
◆ Cataracts commonly develop after high doses of systemic steroids, but these can usually be easily dealt with surgically when the patients become symptomatic.
◆ Raised intraocular pressure. Five per cent of the population are termed ‘steroid responders' because of a significant, but asymptomatic increase in pressure. The frequency, duration, and strength of oral or topical steroid all influence this effect. Where possible, steroid-sparing agents should ideally be used in these patients.
◆ Patients on steroids are more prone to infections and their use can also worsen underlying ocular infections such as herpes simplex. A full slit lamp examination should be carried out on all patients with a red eye before starting topical steroids to rule out an infectious cause.
Immunosuppressives
Patients on long-term immunosuppressives are at risk of developing opportunistic infections such as cytomegalovirus retinitis or 
Box 24.2 Hydroxychloroquine: recommendations for rheumatologists
◆ Do not exceed the maximum dose of 6.5 mg/kg (200–400 mg/day) of hydroxychloroquine.
◆ Establish renal and liver function before starting treatment.
◆ Enquire about any visual impairment not correctable with glasses before starting treatment and at yearly review.
◆ Before starting treatment, test the patient's reading vision with their reading glasses, (using a near vision chart or newspaper).
◆ If visual impairment is suspected the patient should be advised to consult an optometrist in the first instance. Any abnormality would then be referred to an ophthalmologist in the usual way.
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Fig. 24.10 Cytomegalovirus retinitis.
acute retinal necrosis (herpes simplex and zoster) (Figure 24.10). Any patient presenting with a new onset of floaters, red eye, visual field defect, or decreased visual acuity should have a dilated slit lamp examination.
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