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Abstract

Glucocorticoids remain the cornerstone of medical therapy in giant cell arteritis (GCA) and should be started immediately to prevent severe consequences of the disease, such as blindness. However, glucocorticoid therapy leads to significant toxicity in over 80% of the patients. Various steroid-sparing agents have been tried, but robust scientific evidence of their efficacy and safety is still lacking. Tocilizumab, a monoclonal IL-6 receptor blocker, has shown promising results in a number of case series and is now being tested in a multi-centre randomized controlled trial. Other targeted treatments, such as the use of abatacept, are also now under investigation in GCA. The need for surgical treatment is rare and should ideally be performed in a quiescent phase of the disease. Not all patients follow the same course, but there are no valid biomarkers to assess therapy response. Monitoring of disease progress still relies on assessing clinical features and measuring inflammatory markers (C-reactive protein and eryth​rocyte sedimentation rate). Imaging techniques (e.g., ultrasound) are clearly important screening tools for aortic aneurysms and assessing patients with large-vessel involvement, but may also have an important role as biomarkers of disease activity over time or in response to therapy. Although GCA is the most common form of primary vasculitis, the optimal strategies for treatment and monitoring remain uncertain. 
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Core tip: Giant cell arteritis (GCA) is the most common form of primary systemic vasculitis. Treatment with high doses of glucocorticoids should be initiated as early as possible to prevent ischaemic manifestations, such as blindness (occurring in up to 20%). However, glucocorticoid therapy leads to significant toxicity in over 80% of the patients. Various steroid-sparing agents have been tried, but robust scientific evidence of their efficacy and safety is still lacking. Not all patients follow the same course, but there are no valid biomarkers to assess therapy response. The authors review the optimal strategies for treatment and monitoring of patients with GCA.
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INTRODUCTION

Giant cell arteritis (GCA), also called temporal arteritis, is the most common form of primary systemic vascu​litis, with an overall incidence of 15-25 per 100000 per year[1]. It affects large and medium-sized blood vessels with a predisposition for the cranial branches derived from the carotid artery; in approximately 50% of cases, the aorta and its major branches may also be involved[2,3]. It typically affects individuals aged above 50 years and is two to four times more common in women than men[4,5]. Polymyalgia rheumatica (PMR) can be present in up to 50% of the cases, beginning before, simultaneously or after the clinical manifestations of GCA, suggesting they are different spectrums of the same disease process[6]. 

Due to the intense myointimal proliferation and vessel occlusion, which in up to 20% of the cases may lead to blindness (usually permanent), GCA is considered a medical emergency[7,8]. Treatment with high doses of glucocorticoids should be initiated as early as possible to rapidly control inflammatory symptoms and prevent ischaemic manifestations, such as jaw claudication, visual loss and stroke. However, the burden of high-dose glucocorticoids is considerable, especially in the elderly, with over 80% of the patients experiencing significant treatment related side-effects[9]. Proven et al[10] have reported a high number of major adverse advents related to long-term glucocorticoid use in GCA: posterior subcapsular cataract (41%), bone fractures (38%), infections (31%), hypertension (22%), diabetes mellitus (9%) and gastrointestinal bleeding (4%).

Moreover, the optimal duration and doses of gluco​corticoid treatment varies from patient to patient, as well as the need to add other immunosuppressant agents to control disease activity and reduce glucocor​ticoid toxicity.

The key issues in managing GCA after its diagnosis are prompt institution of correct therapy; recognition and amelioration of the adverse events related to immunosuppressant medications; and rapid identifi​cation of disease activity and flares.

Our purpose is to review the current therapeutic options, guidelines and clinical trials in GCA, as well as to discuss follow-up strategies and potential biomarkers for this condition (Figure 1).

MEDICAL TREATMENT

In GCA medical treatment is required for induction and maintenance of remission. 

Induction

Glucocorticoids: Glucocorticoids remain the corners​tone of treatment in GCA since their discovery in the 1950s[11]. They should be prescribed immediately after the diagnosis of GCA is suspected, and in most cases are able to provide complete symptomatic relief within 24-48 h[12].
Despite their importance, there are no clinical trials comparing different glucocorticoid dosing regimens. Most clinicians will base their practice on personal experience and on the European League Against Rheumatism (EULAR) and British Society for Rheumatology (BSR) guidelines[9,13]. These guidelines were based on an extensive literature review of the available evidence, including published data from randomised controlled trials, and full consensus by expert opinion.

The EULAR guidelines recommend 1 mo of high-dose glucocorticoid therapy (prednisolone 1 mg/kg per day, maximum 60 mg/d) for induction of remission and pulsed intravenous methylprednisolone for pati​ents with early onset of visual symptoms (dose not specified). The BSR guidelines advise prednisolone 40 to 60 mg (at least 0.75 mg/kg) daily until the resolution of symptoms and laboratory abnormalities for patients with uncomplicated GCA (without visual loss or jaw claudication); 500 mg to 1 g of intravenous methylprednisolone per day for 3 d for patients with visual loss or a history of amaurosis fugax; and at least 60 mg prednisolone daily for patients with established visual loss. Daily dosing is more effective than alternate day dosing, but single or divided daily doses have shown comparable results[14].

Induction treatment with high-dose pulsed intra​venous (IV) methylprednisolone (15 mg/kg for 3 consecutive days followed by oral prednisone dose of 40 mg/d) has been suggested for all patients with GCA to allow faster tapering and a lower cumulative steroid dose in a  double-blind, placebo-controlled, randomized trial involving 27 patients[15]. Although a greater number of patients were able to reduce their oral prednisolone to 5 mg/d by week 36 with this regimen, the small sample size was not sufficient to draw conclusions regarding the differences in steroid-related adverse events; therefore, these results should not be generalized. Larger studies are needed to address this issue[16]. 

The most frequent type of eye involvement in GCA is anterior ischemic optic neuropathy[17], but other visual manifestations can also occur (Table 1). A degree of controversy exists regarding induction treatment by either high-dose pulsed IV methylprednisolone or oral prednisolone in GCA patients with visual symptoms. There are patients who despite being given high doses of IV methylprednisolone still develop visual loss. This might be explained by the latent period of up to 5 d between starting treatment and controlling the arteritic process in the wall of the posterior ciliary arteries; as well as by the decreased perfusion pressure in the vascular bed of the optic nerve head that makes it very prone to ischaemia due to any minor fall of the systemic blood pressure[18]. Another proposed explanation is that glucocorticoids may have a pro-coagulant effect by enhancing platelet activation[19], but this needs further confirmation. Although conflicting data exist[18,20-22], most clinicians, especially ophthalmologists, will prescribe IV steroids when presented with a patient with GCA with acute visual impairment. 

Other immunosuppressive therapy: The key to successful induction therapy is to initiate glucocorticoids as quickly as possible, given their rapid onset of action. Other immunosuppressive treatments prescribed at presentation of the disease have been tried, particularly with the aim of allowing a faster withdrawal of steroids or help controlling severe manifestations of the disease; however, results have been conflicting and generally disappointing[23-25].
Nevertheless, when a patient has an unacceptable high-risk of glucocorticoid-related side effects, such as concomitant severe osteoporosis and poorly controlled high blood pressure or diabetes mellitus, it might be feasible to add another immunosuppressive (e.g., methotrexate[26]) at the onset of the disease to allow a safer and faster tapering of glucocorticoids.

Maintenance

Glucocorticoids: Glucocorticoid reduction should be con​sidered only in the absence of clinical symptoms, signs and laboratory abnormalities suggestive of active disease. The tapering regimen is variable; it is highly dependent on the clinician’s personal experience, disease severity and response to treatment, use of concomitant immunosuppressive agents, the pati​ent’s compliance and the occurrence of steroid related toxicity. Nevertheless, the BSR[13] has proposed a standard tapering scheme after 1 mo of treatment: reducing by 10 mg of prednisolone every 2 wk to 20 mg, then another 2.5 mg every 2-4 wk to 10 mg, followed by a decrease of 1 mg every 1-2 mo. 
During steroid tapering, flares occur in up to 50% of patients, requiring escalation of glucocorticoids and a more prolonged treatment course. An increase of 5-10 mg/d of prednisolone is usually sufficient to treat a common relapse; however, in the presence of ocular or neurological symptoms an increase to the original induction dose (0.75-1 mg/kg per day) should be considered. 

There are no reliable predictors to determine treat​ment duration. Hernández-Rodríguez et al[27] have suggested that the intensity of the systemic inflam​matory response at baseline may influence the number of disease relapses and time needed to safely withdrawal steroids. Different studies have shown different treatment durations[28-30], but typically 2 to 3 years are necessary for the patients to be weaned off glucocorticoids without any clinical features of active disease. In some cases, particularly when the disease is recurrent or there is secondary adrenal insufficiency, the treatment duration may exceed 5 years[31,9].

Other immunosuppressive therapy: The search for an effective disease-modifying agent for the treatment of GCA has proven elusive. Few clinical trials have been performed; the number of patients enrolled is limited and the duration of follow up is often short. A number of drugs have been studied, with disappointing results to date. 
However, given the significant burden of morbidity associated with long term glucocorticoid treatment, current BSR guidelines for the management of GCA recommend consideration of the early introduction of methotrexate or alternative immunosuppressant therapy following a relapse[13] and EULAR guidelines for the management of large vessel vasculitis recommend that an immunosuppressant agent should be considered for use in large vessel vasculitis as adjunctive therapy[9].

Of the limited available evidence, methotrexate may be of benefit in the management of GCA. Three prospective randomised double blind placebo controlled trials have addressed this issue. In 2001, Spiera et al[23] randomised 21 patients with newly diagnosed GCA to high dose corticosteroids plus methotrexate (up to 20 mg once weekly) or placebo. At study completion there were no differences between the methotrexate and placebo groups with regard to cumulative steroid dose, relapse or adverse events[24]. In a similar study, in the same year, Jover et al[26] randomised 42 patients to high dose corticosteroid and methotrexate (10 mg per week) or placebo. Significant differences were reported in terms of reduction in relapse (one relapse P = 0.02, multiple relapses P = 0.004) and lower mean cumulative steroid dose (P = 0.0009) for the methotrexate treated group. Adverse events were similar in the two groups. In 2002, Hoffman et al[32] randomised 98 patients with newly diagnosed GCA to glucocorticoids plus either methotrexate (up to a maximum of 15 mg once weekly) or placebo. No differences were observed in cumulative steroid exposure or in the number of adverse events between the methotrexate and placebo treated groups. One patient in the methotrexate treated group relapsed vs five patients in the placebo group. A subsequent meta-analysis of individual patient data from these three trials demonstrated a modest reduction in relapse and glucocorticoid exposure in the methotrexate treated groups. However, adverse events remained similar between the groups[33]. 

Azathioprine is often considered as a potential steroid- sparing agent in GCA. Evidence supporting its use is limited.  Only one double blind randomised placebo controlled trial was performed, which included 31 patients with GCA or PMR, or both (not differentiated) randomly assigned in a double blind fashion to either a standard glucocorticoid treatment schedule plus placebo or standard treatment plus azathioprine (150 mg once daily). At week 52 the treatment arm had a statistically significant reduction in steroid requirements (P < 0.05). However, the maintenance steroid dose was low in both arms at week 52, and the differences observed (1.9 ± 0.84 mg vs 4.2 ± 0.58 mg) while statistically significant are in practical terms of limited clinical significance[34]. 

Two small cases series have suggested that lefluno​mide has a steroid sparing effect in patients with PMR and GCA[35,36]. Adizie et al[36] demonstrated the efficacy of leflunomide in patients with difficult to treat disease. However, these results require replication in prospective randomised placebo controlled trials. 

A number of retrospective studies have looked at cyclophosphamide use in patients with GCA, particularly in those who were steroid resistant, dependent or toxic and who had failed either methotrexate or azathi​oprine. Overall a significant sustained response was demonstrated (in up to 80%), with lowering of steroid doses. However, substantial treatment related adverse events observed limits it routine use[37-40].

Neither hydroxychloroquine nor cyclosporine have demonstrated any benefit in clinical trials in the management of GCA[41-43].

TNF- is upregulated in GCA with elevated serum levels in active disease and increased expression of TNF- in the temporal artery wall of patients with GCA[44]. However TNF- inhibition in GCA has proven disappointing. Three randomised double blind placebo controlled trials of TNF- inhibitors (infliximab, adali​mumab and etanercept) have failed to show promise in the treatment of patients with GCA. Neither the infliximab nor the adalimumab studies met their primary endpoints and the infliximab trial was stopped prematurely following the interim analysis[25,45]. Never​theless, patients on etanercept did have a statistically significant lower cumulative steroid dose after 1 year; however, given that only 17 patients in total were enrolled in this study, firm conclusions cannot be made[46].

More recently, treatment with tocilizumab, a mono​clonal IL-6 receptor blocker, has shown potential in a number of case studies and case series in the treatment of patients with PMR and GCA in terms of improvement of clinical symptoms and reduction in the acute phase response[47-50]. GiACTA is a multicentre, randomised, double-blind, placebo controlled trial designed to test the ability of tocilizumab to maintain disease remission in GCA and is currently ongoing[51].

Adjuvant therapies

Antiplatelet agents: The use of antiplatelet agents in GCA is controversial. There are no randomised controlled trials that have evaluated the use of aspirin as an adjuvant treatment in GCA. However, in addition to its antiplatelet effects, aspirin may have a disease modifying effect in GCA. One of the signature cytokines driving vascular inflammation in GCA is Interferon gamma (IFN). IFN is produced by Th1 cells and its production is relatively steroid resistant with very high doses of glucocorticoid required for effective suppression.
Using a SCID mouse chimera model, Weyand et al[52] have demonstrated that IFNγ production by T cells was suppressed by high dose aspirin. Nesher et al[53] in a retrospective review of 175 patients with GCA in 2004 found a significantly increased risk of ischaemic events in patients who were not on aspirin prior their diagnosis of GCA (29% vs 8%). Similar results were reported by Lee et al[54] with 16% of patients who were on aspirin at the time of their diagnosis having an ischaemic event vs 48% of those who were not on aspirin. Other studies have not demonstrated any clinical benefit from the use of aspirin[55,56]. Some of the discrepant findings may be explained by a higher burden of ischaemic heart disease in some cohorts, which is of itself associated with a higher risk of developing a subsequent ischaemic event. Nevertheless, the use of low-dose aspirin (75-150 mg/d) is routinely recommended for patients with GCA in the absence of contraindications[13].

Statins: Statins are inhibitors of 3-hydroxy-3-methylg​lutaryl coenzyme A reductase, the most powerful class of lipid lowering drugs to date, widely used in medical practice. Apart from their lipid lowering effect, additional pleotropic effects have been discovered, which include anti-inflammatory and immunomodulatory properties. Statins are capable of the following actions: suppressing the expression of major histocompatibility complex class II antigen induced by IFN in various cells; decreasing T-cell activation and proliferation; down-regulating endothelial adhesion molecules; and reducing circulating inflammatory molecules and cytokines such as IL-6, IL-8, IL-1, TNF-, as well as acute phase proteins (CRP). Moreover they restore endothelial cell function and decrease muscle cell proliferation in the vessel wall, which in turn prevents intimal hyperplasia[57,58]. Given the pathophysiology of the disease, statins could influence the inflammatory process in GCA, since some of the inflammatory pathways may be shared with atherosclerosis. Narváez and colleagues conducted a retrospective follow-up study with 121 patients with GCA treated with or without statins, which found no significant benefit from their use[59]. By contrast, in another retrospective study of 594 patients (GCA and controls), patients receiving statins were less likely to develop GCA; however, these drugs did not appear to modify the clinical presentation or disease course in patients who actually developed GCA[60]. To date there are no formal recommendations on the use of statins in patients with GCA.

Bone protection: The treatment of GCA requires both long-term and high dose glucocorticoid therapy.  Oral glucocorticoid treatment with the equivalent of > 5 mg prednisone daily can lead to a reduction in bone mineral density and a rapid dose-dependent increase in the risk of fracture[61,62]. Calcium in isolation appears to have little effect in preventing bone loss in patients starting glucocorticoids[63] although when combined with vitamin D, it is an appropriate adjunctive treatment[64].  Bisphosphonates are indicated in accordance with local guidelines. For example, the BSR advise weekly bisphosphonate therapy for all patients with GCA[13], but American College of Rheumatology recommends a stratified approach according to the FRAX score[65].

Gastrointestinal protection: Given the high doses and long term duration of glucocorticoid therapy in patients with GCA, gastrointestinal protection is recommended with proton pump inhibitors, especially if concomitant risk factors are present such as NSAID use, and older age[13,66]. However, in clinical practice it is often advisable to discontinue NSAID use (apart from low dose aspirin) whilst the patient is receiving glucocorticoids.
Future therapies

Advances in immunology have revealed that a number of molecules are important modulators in the pathophysiology of GCA. Patients with GCA, refractory to glucocorticoids, have a higher expression of pro-inflammatory cytokines such as s IL-1, TNF-, and IL-6. Mice lacking the interleukin 1 receptor antagonist (IL-1ra) gene developed large vessel vasculitis[67], suggesting that IL-1 inhibition could be a therapeutic option in patients with GCA. Ly et al[68] have reported three patients with GCA, refractory to glucocorticoids,  who were successfully treated with anakinra, showing improvement in clinical and/or inflammatory markers (two patients also showed radiologic improvement). However, randomized control trials are needed to determine the true efficacy and safety of this drug.  Activated T-cells are believed to have a critical role in the development of large-vessel vasculitis. Abatacept, a signal modulator of T-cell activation, is being evaluated in a randomized study of patients with active GCA or Takayasu’s Arteritis[69]. 
SURGICAL TREATMENT

Extracranial involvement in GCA, or large-vessel GCA (LV-GCA), has been described in 30%-80% of cases, varying according to the imaging modality performed[70,71]. However, most patients with LV-GCA improve with medical treatment alone, making the need for surgical interventions uncommon.

The risk of aortic aneurysm is higher in patients with GCA when comparing with the general population (twofold increased risk in the United Kingdom[72]), and the aneurysms are more likely to occur late in the disease course. Given there are no validated guidelines on surgical repair of aneurysms in patients with GCA, most strategies are based on the recommendations of atherosclerosis-related aneurysms. Surgical intervention should be considered in case of symptomatic aneurysm; ascending aorta aneurysm >5 cm in diameter; descending aorta aneurysm > 6 cm; abdominal aorta aneurysm > 5.5 cm; and an aneurysm which has grown > 0.5 cm within a 6 mo period[73].

In addition, revascularization procedures (e.g., angioplasty, stenting or bypass surgery) due to artery stenosis are rarely required. Although narrowing of important arteries, such as the subclavian artery, may compromise distal tissue viability, the development of extensive collateral circulation over time is usually sufficient to maintain adequate tissue viability, even when ischaemic symptoms, such as limb claudication or loss of large vessel pulses, are observed. There have been some case reports of successful revascularization surgery, but with common restenosis[74-76]. When necessary, surgical treatment should be performed in the quiescent phase of the disease and in experienced centres[9].

Aortic structural damage in GCA is associated with a trend towards increased mortality (of any cause)[77]; however, the comparison between surgical outcomes in GCA and other causes of aortic disease has not been evaluated. 

MANAGEMENT

Not all patients with GCA respond to therapy in the same way, but there are no valid biomarkers to assess treatment response. Several potential molecular and imaging biomarkers have been investigated.

Molecular markers 

Changes in the conventional inflammatory markers (CRP and ESR) do not consistently reflect disease activity[78]; however, they are still the laboratory tests used routinely to monitor the effects of therapy. Serum levels of IL-6 have been found to be more sensitive than ESR for indicating disease activity in untreated and treated patients with GCA[79]. Additionally, circulating pentraxin 3 (PTX3) and vascular endothelial growth factor (VEGF) levels have been recognized to be significantly increased in patients with very recent optic nerve ischaemia[80], with VEGF levels responding well to treatment[81]. Antibodies against ferritin have also been suggested as potential activity markers for GCA, particularly in patients without cranial artery involvement[82]. However, further studies with larger series are warrant to understand the potential role of these serum markers in the assessment of GCA.
Imaging 

Imaging techniques, especially for patients with extracranial involvement, have an important role in monitoring patients with GCA.

Ultrasound: Three meta-analyses have reported the high value and validity of ultrasound in diagnosing GCA[83-85], and we have recently completed patient recruitment for a large multicentre study looking at ultrasound as a diagnostic tool for GCA - TABUL study (Temporal Artery Biopsy vs ULtrasound in diagnosis of GCA)[86]; however, the role of ultrasound as a measure of disease activity is still unclear. In small case series and case reports, abnormal ultrasound appearances have been reported to resolve within 2 d of starting glucocorticoids[87] or alternatively, to persist for 11 wk despite treatment[88], allowing correlation of imaging changes with clinical response. In the TABUL study, we performed a cross-sectional analysis of 131 patients with GCA and positive ultrasound halo (dark area around arterial wall); the size of the halo was found to be smaller in patients who had received more days of glucocorticoid treatment, as well as correlating with the presence of ischaemic symptoms, supporting the early use of ultrasound as a potential prognostic marker and monitoring tool[89]. In addition, Czihal et al[90] documented that the clinical pattern of patients with extracranial GCA and cranial GCA, all identified by ultrasound, substantially differs, with visual impairment inversely correlated to the frequency of extracranial GCA (Figure 2).

Magnetic resonance imaging/magnetic resonance angiography: Magnetic resonance imaging (MRI) and magnetic resonance angiography (MRA) can demonstrate the presence of increased wall thickness, oedema; mural contrast enhancement is highly sugg​estive of vascular inflammation. These imaging modalities can be used in patients with GCA, not only to verify extra-cranial involvement, but also to evaluate temporal arteries. High-resolution MRI of the cranium has been reported to detect biopsy-positive GCA with high sensitivity[91,92], but future research is needed to validate this technique for diagnosis of cranial GCA. 
There are still controversies regarding the use of MRI/MRA to monitor patients with extracranial GCA. Although it has great value for assessing aortitis and potential associated aneurysms and stenoses, MRI has failed to correlate well with clinical measures of disease activity[93-95]. In addition, false-positives may occur due to increased mural contrast enhancement as a result of vascular remodelling.

Because MRI/MRA are not invasive and do not involve ionizing radiation, they are widely used for monitoring GCA, despite their limitations.

18F-Fluorodeoxyglucose positron emission tomo​graphy: 18F-Fluorodeoxyglucose positron emission tomography (18F-FDG PET) is a functional imaging technique which is very sensitive for diagnosing inflammatory changes in vessels with a diameter greater than 4 mm[96] (Figure 3). When compared to MRI, it appears to be more sensitive in detecting early vascular inflammation and correlates better with changes in disease activity over time[93,97,98]. However, like MRI, the relationship between PET findings and the prediction of disease activity or relapse is also inconsistent[93,97], which can be partly explained by the lack of standardized and validated criteria for disease activity in large vessel vasculitis.
The main limitations of this modality are: the lack of a uniform definition of vascular inflammation based on the FDG uptake; inability to provide information regarding wall structure or luminal flow; inability to visualize the temporal arteries; the use of large amounts of ionizing radiation (typically 15-20MSv per scan); and the limited access to this technique by most health institutions.

Computerised tomography/computerised tomo​graphy angiography: In GCA the main role of computerised tomography/computerised tomo​graphy angiography is to assess large vessel involvement or late complications of the disease, such as vessel stenosis, occlusions or aneurysms. This imaging modality has been proposed to evaluate response to treatment in Takayasu patients[99], but to our knowledge the same has not been considered in GCA.

Chest radiograph: The main use for regular chest radiographs in patients with GCA is to monitor for potential aortic aneurysms. Although the BSR recom​mends its performance at least every 2 years[100], we have recently demonstrated that the risk of aneurysm development as a result of GCA is actually quite low[72]; if an aneurysm is suspected, more advanced imaging modalities (described above) should additionally be obtained in order to confirm the diagnosis and evaluate possible treatment measures.

Follow-up 

The frequency for patient follow-up should be guided by their clinical manifestations and adverse advents. The BSR recommends follow-up during the first year at weeks 0, 1, 3, 6, then months 3, 6, 9, 12 and if new symptoms or adverse effects occur[13]. At each visit bloods tests for ESR, CRP, full blood count, glucose as well as monitoring relevant to any DMARD use should be performed. In practice, this is often not achievable in secondary care and therefore involvement by the patient’s primary care physician is usually required.  Screening for aortic aneurysms and monitoring bone density may be indicated in high risk individuals (e.g., older male smokers have the highest risk of aortic aneurysm).

CONCLUSION

Despite the severe consequences of untreated GCA, such as blindness, there is no consensus on the optimal therapeutic strategies for this disease. Early initiation of glucocorticoid treatment is essential; however, the value of additional steroid-sparing synthetic or biologic agents to avoid the common glucocorticoid adverse effects or obtain quicker remission is still uncertain. We do not know how many and which synthetic DMARDs should be used before considering a biologic agent, because there are no valid and specific biomarkers to assess therapy response in GCA. Potential biomarkers which require further validation include circulating levels of IL-6 and VEGF as well as imaging assessments, such as ultrasound. Further investigation is needed to establish the role of these biomarkers, which can assist in the development and testing of innovative targeted therapies whose effects can be more reliably measured.
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Figure 1  Current schema for giant cell arteritis treatment. AZA: Azathioprine; BSR: The British Society for Rheumatology; CRP: C-reactive protein; CYC: Cyclophosphamide; DMARDs: Disease-modifying antirheumatic drugs; ESR: Erythrocyte sedimentation rate; FBC: Full blood count; GC: Glucocorticoids; GI: Gastrointestinal; GCA: Giant cell arteritis; IV: Intravenous; LEF: Leflunomide; MP: Methylprednisolone; MTX: Methotrexate; TCZ: Tocilizumab.
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Figure 2  Ultrasound of the left temporal artery showing a dark halo (arrows) around the vessel wall of the parietal branch compatible with vascular inflammation.
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Figure 3  Whole body positron emission tomography-computerised tomography scan of a patient with large vessel vasculitis, showing increased fluorodeo​xyglucose uptake in the ascending and abdominal aorta (arrows). 
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Table 1  Eye manifestations in giant cell arteritis


  Anterior ischemic optic neuropathy 


�
�
  Posterior ischemic optic neuropathy


�
�
  Arterial occlusion (central retinal artery, branch retinal artery or


  cilioretinal vessels)�
�
  Amaurosis fugax


�
�
  “Cotton-wool spots” (microinfarcts of the retinal nerve fiber layer)


�
�
  Diplopia (involvement of muscles, cranial nerves, or brainstem)


�
�
  Ocular ischaemic syndrome (hypotension, ischaemic iritis)


�
�
Adapted from Ness et al[17].








