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Abstract: Giant cell arteritis (GCA) is the most common form of primary systemic vasculitis and primarily affects large- and
medium-sized vessels. Diagnostic delay can occur from underrecognition of symptoms, and optimal treatment duration remains
unclear. Patients with GCA can experience significant burdens related to adverse outcomes of GCA, including risk of vision
impairment/loss and stroke, which can result in permanent disability. Glucocorticoids, which remain the first line of treatment, are
often associated with adverse effects, and emerging glucocorticoid-sparing agents represent an important option for the treatment of
this relapsing disease. Moreover, GCA is a costly illness in terms of both direct healthcare spending and healthcare resource utilization.
This narrative review summarizes the clinical, psychosocial, and economic burdens of illness as well as the unmet needs of patients
with GCA in terms of diagnosis, treatment, and healthcare resource utilization and spending. Reducing delays in diagnosis and making
informed treatment decisions that optimize patient response, while minimizing exposure to potential adverse events, can lead to
significant improvement in patient care and outcomes.
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Background

The pathophysiology of giant cell arteritis (GCA) is complex and multifactorial, involving a predisposing genetic
background, the role of immune aging, and the activation of vascular dendritic cells by an unknown trigger
(Figure 1).! GCA, a chronic inflammatory disease affecting large and medium-sized arteries, is believed to be an
autoimmune disorder where the body’s immune system mistakenly attacks healthy blood vessels, leading to inflammation
and potential complications like vision loss." GCA involves a predilection for the cranial branches of the carotid artery as
well as the subclavian and axillary branches of the aorta and is the most common form of primary systemic vasculitis."
Inflammation of the arterial wall leads to vascular remodeling, which can result in narrowing of the blood vessels and
subsequent ischemia or increase the risk for aneurysm formation. Ischemic events such as optic neuropathy, scalp
necrosis, stroke, and (if untreated) potentially irreversible vision loss can result, making accurate and timely diagnosis
and treatment crucial."? Polymyalgia rheumatica (PMR), an inflammatory disease characterized by shoulder and pelvic
girdle pain and stiffness, can be associated with GCA, and both conditions may be manifestations of a common disease
spectrum.” Patients with GCA are also at a higher risk of myocardial infarction, aortic aneurysm, and peripheral artery
disease.*

GCA primarily occurs in individuals aged 50 years and older, with peak prevalence occurring in individuals between
70 and 80 years of age.* The pooled incidence has been reported at 10.00 cases per 100,000 people over age 50, and the
pooled prevalence at 51.74 cases per 100,000 people over age 50.° Although a higher prevalence has been reported in
Caucasians of Scandinavian ancestry, GCA has been reported in all ethnic and racial groups globally.”

For almost 70 years, GCA was treated primarily with glucocorticoids. For uncomplicated GCA, the glucocorticoid
starting dose recommended by the American College of Rheumatology is 1 mg/kg (up to 80 mg/day)® and the starting
dose recommended by the European Alliance of Associations for Rheumatology is 40-60 mg/day.” Despite these
recommendations, patients with uncomplicated GCA are prescribed higher doses of glucocorticoids at initial
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Figure | Pathophysiology of giant cell arthritis.

treatment.*>*'* The advent of novel biologic and nonbiologic agents represents new treatment options that could
minimize patient exposure to glucocorticoids and their potential adverse effects such as weight gain, skin atrophy,
glaucoma, and osteoporosis as well as cardiometabolic and neuropsychiatric complications.*"!

Despite advances in treatment, GCA is associated with a significant illness and economic burden, and several unmet
needs remain to date (Figure 2). To that end, this narrative review aims to summarize the clinical, psychosocial, and
economic burden of illness and unmet needs of patients with GCA by exploring aspects of diagnostic delay, treatments,
costs of complications, health insurance implications, and healthcare resource utilization (HCRU) findings.

For this narrative review, a search was conducted in PubMed and the Cochrane Library (including the Cochrane
Database of Systematic Reviews, Database of Abstracts of Reviews of Effects, Cochrane Central Register of Controlled
Trials, and Health Technology Assessments) from the inception of each database through August 2023. In addition,
a manual search was conducted and a bibliography of selected publications was reviewed as part of a comprehensive
search on the topic.

The search was conducted to address the clinical, psychosocial, and economic burden of GCA. The targeted search
was conducted using key search terms related to GCA, clinical burden, epidemiology, mortality, treatments, economics,
cost, and quality of life. Titles and abstracts were initially screened by one reviewer to determine their suitability for
inclusion. A full-text review was then conducted to select the final list of articles to be included in the review. For topics
addressing the burden of GCA, observational studies were considered for review. For topics addressing treatment

options, randomized controlled trials (RCTs) were included. When RCTs were not available, observational studies
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Figure 2 Burden of giant cell arteritis and unmet needs.

(cohort and case-control studies) that reported on patient-important outcomes for the interventions were included. In the

absence of comparative data, case series that presented patient outcomes for the interventions were considered.

Excluded studies included those with an irrelevant population, intervention, or outcome; studies that had no primary

data (eg, letters, opinion pieces, and commentaries); and narrative reviews. Further, only English-language studies were

considered in this review.

Findings

Patient Burden of lliness

Mortality

The burden of illness for patients with GCA is significant given its high morbidity (particularly the risk of vision

impairment/loss and stroke) and the adverse effects that result from treatment, specifically the long-term exposure to

high-dose glucocorticoids. The worldwide disease burden of GCA is predicted to be sizable by the year 2050, with

a global prevalence estimated at 3 million people, including approximately 500,000 who will experience vision

impairment.” In the United States (US), the estimated age- and sex-adjusted prevalence is 204 per 100,000 persons
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aged 50 and older, with a predicted total number of 943,690 incident cases by 2050.%'% By 2050, US expenditures on
GCA are estimated to be more than $76 billion for the management of vision impairment and approximately $6 billion
for the management of glucocorticoid-induced fractures.”

Patients with GCA have an elevated risk of death compared with individuals without GCA. To date, findings on the
life expectancy of patients with GCA are conflicting. A population-based cohort study in Denmark found that, compared
with the general population, patients with GCA had an almost 50% increased risk of mortality (relative risk [RR] 1.49,
95% CI 1.36-1.46) during the 1 year following the index date (ie, date of the third prednisolone prescription).'® A similar
trend was observed in a Canadian cohort, where mortality rates of patients with GCA increased over a 19-year period,
while mortality rates in the general population fell significantly.'* Further, a retrospective analysis of more than 7000
patients with GCA found an elevated risk of mortality in the first 2 years postdiagnosis (hazard ratio [HR] 1.14, 95% CI
1.04-1.25) and more than a decade after diagnosis (HR 1.14 [95% CI 1.02—1.30])."> However, a cohort study using the
United Kingdom (UK) primary care database showed that, in comparison with age-matched controls, patients with GCA
had increased mortality during the first year following diagnosis (adjusted HR 1.51, 95% CI 1.40-1.64) and marginally
increased mortality between 1 and 5 years after the diagnosis (adjusted HR 1.16, 95% CI 1.09—-1.23) but not >5 years
after the diagnosis.'® A systematic literature review comprising 17 studies reported that long-term mortality was not
increased in patients with GCA ascertained from a population base (mortality ratio, 1.03, 95% CI 0.96—1.10) but was
increased in patients ascertained from a hospital setting (mortality ratio, 1.61, 95% CI 1.19-2.19)."”

Disease and Treatment-Related Comorbidities

Patients with GCA are burdened by an increased vulnerability to significant adverse outcomes and comorbid conditions
that are potentially disabling, often chronic, and require intervention (and thus increase HCRU and spending). These
adverse outcomes primarily include vision impairment, including blindness (potentially irreversible); stroke, aortic
dissections, and other ischemic events; and serious infections.>'""'® The most common comorbidities in a large cohort
of Medicare (n=734) and commercial insurance beneficiaries (n=1022) with GCA were hypertension (80% and 72%),
hyperlipidemia (71% and 61%), cancer (38% and 24%), coronary artery disease (34% and 25%), and diabetes (34% and
31%), respectively.'

Up to 30% of patients with GCA experience permanent vision loss, usually related to arteritic anterior ischemic optic
neuropathy.?>?! Patients with GCA also have an elevated risk of cardiovascular disease.”** An observational cohort
study using the UK primary care database reported that compared with age- and sex-matched reference participants,
GCA patients had an increased risk [incidence rates per 1000 person-years] of myocardial infarction [10.0 vs 4.9],
cerebrovascular accident (CVA) [8.0 vs 6.3], and peripheral vascular disease [4.2 vs 2.0].* Further, a meta-analysis
reported a significantly increased risk of CVA among patients with GCA; the pooled risk ratio of CVA in patients with
GCA versus non-GCA controls was 1.40 (95% CI: 1.27-1.56).** However, an increased risk of coronary artery disease
among patients with GCA was not observed.”

Arterial dilation and aneurysms are long-term complications of GCA, and patients with GCA have a higher risk of
developing aneurysms and aortic dissections than the general population.'® Further, patients with GCA who develop
vascular complications are at increased risk of mortality compared with the general population or with patients with GCA
without vascular complications.'®

Patients with GCA also have an elevated risk of serious infections. A study among individuals with GCA reported
that the incidence rate of serious infections (defined as bacterial or viral infections requiring hospitalization based on
primary inpatient diagnosis code) per 100 person-years was 10.7 for the Medicare beneficiaries and 6.3 for the
commercial insurance beneficiaries.'® Despite improved treatment of patients with GCA, a large analysis of claims
data using the National Inpatient Sample from 1998 to 2016 in the US has shown that the incidence of serious infections,
including sepsis, has increased over time in patients with GCA.*®

Many patients with GCA require ongoing treatment with high-dose glucocorticoids for disease control. Most patients
receive at least 2 years of glucocorticoid treatment and can taper off medication by 5 years postdiagnosis, although
relapse—and thus reinitiation of glucocorticoid treatment—is common.'' As patients with long-term GCA are increas-
ingly exposed to accumulating doses of glucocorticoids, their risk of treatment-related side effects/adverse effects also
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increases. As many as 86% of patients with GCA who rely on glucocorticoids for the long term to maintain disease will
develop a glucocorticoid-related adverse event.”>'! These adverse events include increased risk of cardiovascular events
(eg, hypertension), osteoporotic events, infectious complications, diabetes, weight gain, cataracts, and neuropsychiatric
events (eg, cognitive impairment).>''” Complications leading to loss of autonomy, including falls and fractures, have
been frequently observed within the first 2 years after initiation of treatment for GCA.?’ In a retrospective claims analysis
of newly diagnosed patients with GCA (N=2497) from 2003 to 2012,%® the risk of adverse events increased by 3% for
every 1000 mg of glucocorticoids prescribed, and for adverse events such as fracture, osteoporosis, cataracts, and
glaucoma, the risk increased 3% to 5%. For patients previously undiagnosed with diabetes, every 1000 mg increase of
glucocorticoids increased the risk of diabetes by 5%.%

Disease Recurrence

Because GCA is a relapsing and remitting condition—with relapse occurring in 34% to 84% of patients in clinical trials
and 36% to 64% of patients in nonclinical, prospective, observational studies—patients require ongoing disease
monitoring and management of side effects/adverse effects and complications, primarily in the first 2 years of initial
treatment.”’ Higher relapse rates have been observed in clinical trials that included a rapid glucocorticoid tapering
schedule as part of the study design.?’ Further, a population-based study showed that 40.8% of patients with GCA
experienced relapses or recurrences.’® Relapse is difficult to predict and manage and requires further investigation, and
questions remain surrounding relapse and the resultant higher cumulative doses of glucocorticoids. It is also unknown
whether repeated relapses lead to greater morbidity, such as vascular stenoses or aortic aneurysms.”’

Diagnostic Delays

With prompt and appropriate diagnosis, the risk of damage from GCA complications can be ameliorated. However,
diagnosis of GCA can be challenging, and diagnostic delays increase the risk of devastating consequences such as
permanent vision loss.>' While most patients with GCA experience systemic symptoms (80%), interpreting them can be
challenging. Although most patients with GCA-related vision loss exhibit typical symptoms such as headache or jaw
claudication, about one-fifth of patients with GCA who present with visual complications do not exhibit systemic
symptoms, and even when patients do, they may have atypical features, such as normal inflammatory markers.
Primary care physicians—who are the clinicians routinely seeing these patients—may not have a high level of suspicion
for GCA, in part because the disease is relatively uncommon and also because symptoms such as weakness, headache,
vision disturbance, and musculoskeletal dysfunction are prevalent in the primary care older adult population and can be
secondary to other etiologies.’>> Although cranial manifestations such as temporal headaches and scalp tenderness are
the classic symptoms of GCA, some patients develop extracranial disease and atypical, nonspecific, or asymptomatic
presentations that could be easily overlooked.*® Consequently, patients without cranial manifestations may experience an
even greater delay in diagnosis than patients with the “classic” presentation.’®> In one meta-analysis,” the mean
diagnostic delay from symptom onset to GCA diagnosis was 9 weeks, but the delay was nearly double (17.6 weeks;
P < 0.001) in patients with extracranial involvement. Further, GCA shares pathophysiologic and clinical features with
PMR, resulting in an overlap or mimicking of the 2 disorders that can make it difficult to disentangle these conditions.*

Age and Care of Older Adults with GCA

Patient age presents another challenge in terms of timely diagnosis and patient outcomes. GCA is primarily a disease of
older individuals; patients are generally older than 50 years, with the average age of onset around 77 years and the risk of
disease increasing with age.**>® A meta-analysis showed that the mean diagnostic delay between symptom onset and
GCA diagnosis was 9.0 weeks (95% CI, 6.5 to 11.4).* In one of the few studies to examine the experience of GCA in
adults 80 years and older, patients demonstrated signs and symptoms generally comparable to those seen in younger
populations with GCA, such as vision disturbance, headache, jaw claudication, and scalp tenderness.>* However, older
adults with GCA may experience a delay in diagnosis when symptoms are incorrectly attributed to normal aging.>*
Another study reported a higher risk of ophthalmologic complications in adults with GCA 75 years and older.>’ In
a recent multicenter Italian study of 1004 patients with GCA, patients 80 years and older had a higher frequency of
cranial symptoms and ischemic complications as well as an increased risk for blindness compared with younger
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patients.* Blindness was observed in 37% of patients with GCA 80 years and older, compared with 18.2% of patients
between 65 and 79 years old and 6.2% of patients 64 years and younger. Despite a higher incidence of complications,
adults over 80 years received fewer immunosuppressive drugs.

Even when diagnosed accurately, older adults with GCA may manifest significant comorbidities requiring clinical
intervention. In one retrospective study of publicly and commercially insured patients with GCA, rates of serious
infection were significantly more common in a Medicare cohort than a MarketScan cohort (27.9% vs 7.2%), with
older age at time of diagnosis (HR 1.03 [95% CI 1.01-1.05] and HR 1.04 [95% CI 1.02-1.06], respectively) and
moderate/severe frailty (HR 2.51 [95% CI 1.38-4.57] and HR 4.54 [95% CI 1.44-14.29], respectively) at diagnosis being
the highest risk factors for infections during follow-up.'® Similar observations were made in a recent multicenter Italian
cohort where the risk of serious infections during the first year of follow-up was higher in patients 80 years and older
(odds ratio [OR] 13.71 [95% CI 1.59-117.91]) and between 65 and 79 years (OR 11.90 [95% CI 1.69—83.63]) when
compared with patients 64 years and younger.*® This increased risk of infections persisted even at 5-year follow-up.

Impact on Quality of Life

Patient-reported outcomes have shown the negative impact GCA can have on patient well-being and functioning. In
a survey of nearly 700 patients with various types of systemic vasculitis, most patients with GCA reported experiencing
depression (55%) and sleep disturbances (62%), and many also reported negative perceptions about their illness.*' In an
analysis of 72 patients with GCA,** about one-third had either probable anxiety or probable depression; older age was an
independent predictor of higher scores for depression, and glucocorticoid use was an independent predictor of higher
scores for anxiety.*? Further, increasing age was correlated with higher scores on the Hospital Anxiety and Depression
Scale.*?

Research from the UK and Australia suggests that GCA can exact a significant toll on patients’ lives, leading to
difficulties maintaining functioning and/or activities of daily living in those with symptoms like pain and fatigue;
substantial fears about future vision loss and other debilitating symptoms; impairments in social functioning and
interpersonal relationships; and a negative sense of self, such as feeling guilty, anxious, and seeing oneself as not
“normal”.**** However, treatment may improve quality of life (QOL) for some patients with GCA. Results from the
Giant-Cell Arteritis Actemra (GiACTA) study showed a higher improvement in physical and mental domains of QOL (as
measured by the 36-item Short-Form Health Survey Mental Component Summary [MCS] and Physical Component
Summary scores) and decreases in fatigue among patients treated with tocilizumab (TCZ) plus prednisone (n=100)
compared with those receiving placebo plus prednisone (n=101).*° Interestingly, scores from the treatment group were
either comparable to or surpassed population age-matched norms by week 52. MCS-related QOL benefits were
maintained in the 2-year long-term extension of GiACTA, where patients receiving TCZ demonstrated significantly
better MCS scores at week 156 than patients taking placebo plus prednisone taper, even though all patients had reached
clinical remission at week 52 and stopped receiving TCZ or glucocorticoid treatment.*®

Economic Impact of GCA

Cost of GCA

To date, research on HCRU and costs among patients with GCA in the US is consistent, albeit limited, with the published
literature indicating increased spending and resource use. One study of commercial and Medicare supplemental claims
data (2008-2012 [before approval of TCZ]) from a cohort of patients with newly diagnosed GCA (n = 1293) found that
the mean 1-year total inpatient, outpatient, and pharmacy costs for patients with GCA was $34,065, compared with
$12,890 for controls—resulting in a $16,431 difference after adjusting for age, sex, comorbidity, health plan type, region,
and calendar year.*” GCA was associated with more than $5000 in additional inpatient expenditures, more than $10,000
in additional outpatient expenditures, and $660 in additional pharmacy expenditures compared with matched controls.*’
Data from outside the US are similar. In a sample from the French national healthcare system, the average first-year cost
of incident GCA was estimated at €10,407.40.*® The incremental costs of GCA among patients in France have been
largely attributed to expenses from inpatient care (40% of costs), medications (17%), and paramedical costs (16%).*

122 https: Open Access Rheumatology: Research and Reviews 2025:17



Sattui et al

A population-based retrospective study of patients with GCA in Minnesota also found significantly greater HCRU
with GCA versus matched controls over the first 5 years post-index (ie, each referent subject was assigned an index date
corresponding to the GCA incidence date of their matched patient with GCA).*° Patients with GCA had more laboratory
visit-days within the first 3 years post-index; more outpatient visit-days in years 0—1, 1-2, and 3—4; more radiology visit-
days in years 0—1, 3—4, and 4-5; and more ophthalmologic procedures/surgery in years 0—1, 1-2, 2-3, and 4-5 versus
matched controls.>® Spending was also higher; patients with GCA incurred higher total cumulative direct medical costs in
the month immediately before diagnosis and annually for the first 4 years postdiagnosis compared with matched

controls.>®

Cost of Complications

In addition to the cost of clinic visits, radiologic evaluations, and medications to treat their GCA, these patients often
incur significant expenses associated with the management of GCA complications and comorbidities such as stroke and
cardiovascular disease. In Europe, the economic costs of blindness and moderate-to-severe vision impairment (broadly;
not necessarily GCA-induced) among people aged 50 and older are substantial and thought to range from €25.83 billion
to €56.52 billion.”" A recent meta-analysis estimated the cost of illness or stroke in the general population at $1809 to
$325,108 in direct and indirect costs, mostly due to length of hospital stay.’* Stroke-related hospitalization in the general
population has been suggested to cost patients between $20,396 and $43,652 on average.>® Other GCA comorbidities and
complications that can result in significant spending include PMR, which incurs $2233 to $27,712 in annual direct
medical costs in the general population;** type 2 diabetes, which incurs $16,750 in annual direct medical costs in the
general population;> and cardiovascular disease, which incurs $18,953 per patient per year in direct medical care costs
and $8114 per patient per year in inpatient costs in the general population.’® Data from the 2017 US National
Readmission Database of adults aged 50 and older with GCA suggest that patients also may be susceptible to increased
spending because of hospitalizations needed for reasons such as infection, cardiovascular disease, and glucocorticoid-
related complications.”’ Further, about one-third (34%) of patients may require readmission within 6 months of initial
hospitalization.”’

Healthcare spending associated with adverse events from glucocorticoid exposure also can be substantial.”® As noted
previously, in the US the cost of managing GCA-related vision impairments is estimated to exceed $70 billion by 2050.
Best et al (2019) found that among 1602 patients with GCA identified from MarketScan commercial and Medicare
Supplemental databases who filled at least 1 prescription for glucocorticoids between 2009 and 2014, 36.5% experienced
adverse events related to glucocorticoids; among patients taking the highest cumulative dose, 45.3% commercial
beneficiaries experienced glucocorticoid-related adverse effects.’® The unadjusted mean 1-year potential costs related
to treatment of glucocorticoid adverse events was $12,818.%® Increased cumulative glucocorticoid dose was associated
with increased healthcare spending (P<0.001), with mean predicted costs rising from $4389 to $6609, depending on
dose.”® For instance, patients taking a cumulative dose of glucocorticoids of >7200 mg over 1 year incurred $2220 more
in adjusted mean costs than patients taking < 2607 mg of glucocorticoids.’®

Health Insurance Implications

The high cost of biologic therapy (eg, TCZ) may represent a significant healthcare access burden to most patients in
countries without national healthcare (eg, the US), especially for patients who are uninsured or publicly insured.’® Cost
burdens are particularly relevant to the population of patients with GCA because older adults often have limited incomes
and may not be able to earn wages working outside the home (also potentially limiting their access to employer-provided
insurance). For instance, in the US, TCZ with prednisone is substantially more expensive than treatment with gluco-
corticoids alone.®® The cost of TCZ 20 mg/mL IV solution ranges from $526.67 for 4 mL to $1302.42 for 10 mL to
$2595.33 for 20 mL, whereas 162 mg/0.9 mL TCZ subcutaneous solution costs $1142.56.°" Even in countries with
universal healthcare, patients with GCA may find themselves without resources to cover the costs of daily living—
especially people who are not able to work and draw a livable income. A quantitative study of patients with GCA living
in the UK noted patients’ difficulties with attaining government-funded disability payments (ie, Employment and Support
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Allowance) because the questionnaire used to determine eligibility does not sufficiently capture the symptoms of GCA
and PMR.*

Cost burdens also result from polypharmacy,®* which is common in older adults.®® The 2017 Medical Expenditure
Panel Survey found that among older adults with cardiovascular disease (N=1610), polypharmacy (ie, taking at least 5
medications) was associated with nearly double the total health care expenditures (198%) and triple the pharmacy-related
costs (287%) as non-polypharmacy.®*®> Out-of-pocket costs can be high if multiple medications are required to treat
hypertension, blood glucose dysregulation, dyslipidemia, and glaucoma that can result from glucocorticoid-induced
adverse events. These costs not only burden individual patients, but also present an economic strain to the healthcare
system and society.

Available Treatments and Unmet Treatment Needs

Some guideline-recommended treatments for patients with GCA, such as glucocorticoids, have good evidence for
efficacy but may carry a high risk of adverse events.® Other treatments are still preliminary or have largely been
investigated only in case studies rather than RCTs (eg, leflunomide [LEF]). Consequently, an optimal treatment and treat-
to-target disease management approach that maximizes symptom control and minimizes exposure to treatment-related
adverse effects has remained elusive.®® There are also currently no US Food and Drug Administration (FDA)-approved
monotherapies for GCA other than glucocorticoids.'®

Glucocorticoids

Glucocorticoids have been the backbone of GCA management, mostly with prednisone 40 mg-60 mg/day, decreasing to
15 mg-20 mg/day for the first 2-3 months; with a goal of <5 mg/day after 1 year.*>'®!" In the setting of threatened
vision loss, IV pulse glucocorticoids (ie, methylprednisolone 1000 mg) are still conditionally recommended.®
Glucocorticoids are highly effective at suppressing inflammation and preventing vision loss and ischemic organ
damage.®” However, glucocorticoid use is associated with an elevated risk of cardiovascular, metabolic, and osteoporotic
complications, as well as ocular toxicities, and this risk increases incrementally with exposure to higher doses and for
a longer duration of treatment.>'" Given the relapsing nature of GCA, repeated exposure to glucocorticoids for months or
even years may be necessary to manage episodes of recurrence.’® Identifying an optimal treatment alternative to
glucocorticoids, and educating healthcare providers about such alternative treatments, is critical in part because patient-
reported outcomes suggest that patients with GCA often do not receive information about other treatment options.®®
Moreover, patients report feeling uncomfortable, disesmpowered, and resigned about the adverse effects of glucocorti-
coids; some patients attempt to manage symptoms on their own rather than continue taking glucocorticoids.®

Glucocorticoid-Sparing Medications
There is a high level of interest in exploring glucocorticoid-sparing and immunosuppressive agents that could effectively
treat GCA while minimizing glucocorticoid use and mitigating long-term glucocorticoid toxicity.*>'*!" Methotrexate is
one of the potential disease-controlling therapeutics given its immunosuppressive effects and ability to reduce neutrophil
adhesion to endothelial cells, thereby halting a key pathogenic mechanism of systemic vasculitis. The glucocorticoid-
sparing effects of adjunctive methotrexate have been examined in 3 RCTs, albeit with mixed results.”® ’? Further, a meta-
analysis of these 3 randomized clinical trials found that the use of methotrexate was associated with a significant
reduction (by 842 mg) in cumulative glucocorticoid dose within 48 weeks (P<0.001), a greater odds of achieving
sustained discontinuation of glucocorticoids for at least 24 weeks (HR 2.84 [95% CI 1.52-5.28, P = 0.001]), and
a reduced risk of first relapse by 35% and second relapse by 51% (HRs 0.65 [95% CI 0.44-0.98, P = 0.04] and 0.49 [95%
CI 0.27-0.89, P = 0.02], respectively).”* More recently, a case-control study found that methotrexate plus glucocorticoids
led to a significant decrease in relapse rate versus glucocorticoids alone (P = 0.004), but there were no group differences
in cumulative glucocorticoid dose.”* Collectively, these data suggest that methotrexate requires further study to determine
its effectiveness as a glucocorticoid-sparing adjunct to GCA treatment.

LEF has been evaluated as potentially providing a glucocorticoid-sparing effect in GCA. LEF is an immunomodu-
latory and immunosuppressive agent that inhibits pyrimidine synthesis’> and is thought to be effective in GCA because
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its active metabolite A771726 impairs dendritic cell maturation and function, which in turn reduces proinflammatory
cytokine production and inhibits the T-cell stimulatory capacity of dendritic cells.”® Two case series studies among
patients with GCA and/or PMR have shown that LEF was efficacious and generally well-tolerated.”>"’® A more recent
open-label study of LEF among 67 patients with GCA who were followed for >48 weeks found that those taking LEF had
a significantly lower rate of relapse than patients taking glucocorticoids only (13.3% vs 39.1%, respectively, P = 0.02).”
More than half (56.7%) of the LEF patients were able to terminate glucocorticoid treatment by week 48, and their
cumulative glucocorticoid dose was significantly lower than in the glucocorticoid-only patients (4390 mg vs 5340 mg,
respectively, P=0.01).”’

Targeted Biologic Therapies

Biologic drugs, including TCZ, abatacept, secukinumab, ustekinumab, sarilumab, and anakinra, are potentially attractive
glucocorticoid-sparing alternatives for GCA.”® Many emerging biologic agents are focused on interleukin (IL)-6
blockade, but other mechanisms of action are being leveraged, such as IL-12 and IL-23 blockade, T-cell and T-helper
cell activation, and B-cell depletion. Table 1 summarizes published RCTs of biologic and conventional (ie, nonbiologic)
immunosuppressive medications for the treatment of GCA.”

TCZ is a recombinant humanized monoclonal antibody that blocks the IL-6 pathway—a validated biologic marker of
disease activity in treated and untreated GCA—and reduces its proinflammatory activity.*® TCZ has been shown to
improve remission rates and is associated with lower glucocorticoid doses in new and relapsed patients with GCA.”?-#%-8¢
Further, in a multicenter study of 471 patients, TCZ was shown to have a protective effect against the development of
visual complications or new episodes of transient visual loss in GCA.®’ The addition of conventional immunosuppressive
agents to TCZ may offer additional benefits and could be a consideration in clinical practice. A multicenter study of 134
patients showed that TCZ as monotherapy or combined with conventional immunosuppressive agents is effective and
safe in patients with GCA. Compared with TCZ monotherapy, the addition of immunosuppressive drugs, usually
methotrexate, appeared to result in a higher rate of prolonged remission, even in patients with a longer GCA duration,
more extracranial large-vessel vasculitis involvement, and higher acute-phase reactants.®® Further, TCZ with a shorter
steroid taper has been shown to induce and maintain remission in patients with GCA.**-*° Some of the considerations for
TCZ include dose optimization and route of administration for patients with GCA. Dosing optimization for TCZ may be
necessary after remission in patients with GCA; a case series study of patients with GCA (n=231) in a real-world clinical
practice setting reported that TCZ optimization by reducing the dose or increasing dosing interval after the achievement
of complete remission was an effective and safe option.®® The route of administration of TCZ is another aspect to be
considered given its impact on patient outcomes. Pharmacodynamic and pharmacokinetic effects, including mean trough
steady-state exposure and change in biomarkers (ie, erythrocyte sedimentation rate and C-reactive protein), appear
comparable between the subcutaneous (SC) and IV formulations.”’ The evidence seems to indicate similar efficacy
between IV and SC TCZ but a potential for a higher rate of adverse reactions with the IV formulation.”>** On the other
hand, patients taking SC TCZ who experience relapse may find better disease control after switching to the IV
formulation.”

Given the complex pathogenesis of GCA,”® a diverse array of therapeutic targets other than IL-6 pathways are under
consideration (eg, dendritic cells, T cells, T-helper cells, B cells), and therefore several other biologic agents with
potential disease-controlling effects are being investigated, including in numerous active RCTs (Harrington et al, 2021).%
Additionally, new therapeutics are needed because IL-6 inhibition is not universally effective in all patients, as shown in
GiACTA, and patients may have contraindications (eg, history of gastrointestinal bleed) to treatment.”” The selective
costimulatory modulator abatacept has been evaluated in one multicenter RCT among patients with new-onset or
relapsing GCA (n=41); abatacept plus prednisone was associated with greater relapse-free survival (48% vs 31%,
respectively, P=0.049) and longer mean duration of remission (9.9 vs 3.9 months, respectively, P=0.023) than placebo
plus prednisone.®?’ Ustekinumab is an immunoglobulin G (IgG) 1 monoclonal antibody”® that has demonstrated
glucocorticoid-sparing effects among patients with refractory GCA (n=14), resulting in a decrease in average prednisone
dose from 20 mg to 5 mg (P=0.001) over a median of 13.5 months.”® Secukinumab, a selective IL-17A monoclonal
antibody, was investigated in a proof-of-concept phase 2 RCT which demonstrated that 70.1% of secukinumab-treated

Open Access Rheumatology: Research and Reviews 2025:17 htps: 125



9TlI

:sdyyy

£1:S707 SMIIARY pUE YdJeasay :ASojojewnayy sseoy uado

Table | Published Randomized Controlled Trials of Biologic and Nonbiologic Therapeutics in Patients with Giant Cell Arteritis

Abatacept 10 mg/kg by IV infusion on days I, I5, 29,
and week 8 together with prednisone 40 mg/day—
60 mg/day

Drug Target Author Study Design and Intervention Outcomes Results
Tocilizumab IL-6 Villiger et al N=30 12-week complete remission, relapse free at week Remission at week 12: tocilizumab 85% vs
(NCT01450137)”° | Phase 2 52, cumulative dose of glucocorticoids at week 52 glucocorticoid 40% (P = 0.03)
Double blind Relapse-free at week 52: tocilizumab plus
Single center glucocorticoid 85% vs glucocorticoid alone
Tocilizumab 8 mg/kg IV plus glucocorticoid vs placebo 20% (P = 0.001)
plus glucocorticoid Cumulative glucocorticoid dose at week 52:
active treatment 43 mg/kg vs control |10 mg/kg
(P = 0.0005)
Stone et al N=251 52-week sustained remission, time to first disease Remission at week 52:
(GIACTA trial Phase 3 flare, cumulative glucocorticoid dose, QOL, serum | ® Tocilizumab weekly plus 26 weeks glucocor-
(NCTO01791153)% | Double blind measures of inflammation, adverse events ticoid: 56%
International ® Tocilizumab every 2weeks plus 26 weeks
Multicenter glucocorticoid: 53%
Tocilizumab 162 mg SC weekly plus 26-week ® 26 weeks glucocorticoid alone: 14%
glucocorticoid taper vs tocilizumab 162 mg biweekly ® 52 weeks glucocorticoid alone: 18%
plus 26-week glucocorticoid taper vs placebo plus 26- (P<0.0001 for all comparisons of active treat-
week glucocorticoid taper vs placebo plus 52-week ment vs placebo)
glucocorticoid taper Cumulative mean glucocorticoid dose over
52 weeks:
® 1862 mg in weekly and biweekly
tocilizumab
® 3296 mg in placebo plus 26-week taper
® 3818 mg in placebo plus 52-week taper
(P<0.001 for both comparisons of active treat-
ment vs placebo)
Adverse events:
® Tocilizumab weekly: 15%
® Tocilizumab biweekly: 14.3%
®  Glucocorticoid taper: 22%
® Placebo plus glucocorticoid taper: 25.5%
Abatacept CD80, CD86 Langford et al®' N=41 Relapse-free at week 52, mean duration of Relapse-free at week 52: abatacept plus
Phase 2 remission glucocorticoid 48% vs glucocorticoid alone
Multicenter

31% (P=0.049)

Mean duration of remission: abatacept plus
glucocorticoid 9.9 months vs glucocorticoid
alone 3.9 months (P=0.023)

Mavrilimumab

T-helper |, T-helper 17,

GM-CSF

Cid et al
(NCT03827018)%?

N=42

Phase 2

Double blind

International

Multicenter

Mavrilimumab 150 mg biweekly plus 26-week
glucocorticoid taper vs placebo plus 26-week
glucocorticoid taper

Time to flare at 26 weeks, sustained remission at
week 26, safety

Median time to flare: 25.1 weeks placebo vs
not reached in active treatment group
(HR=0.38, P=0.026)

Sustained remission at week 26: mavrilimumab
83% vs placebo 50% (P=0.0038)

Adverse events: mavrilimumab 78.6% vs
placebo 89.3%
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Ustekinumab

T-helper I, T-helper 17;
IL-12, IL-23

Matza et al®®

N=13

Phase |

Open label

Single group

Ustekinumab 90 mg at baseline, week 4, week 12,
week 20, week 28, week 36, and week 44

Glucocorticoid-free remission at week 52, disease
flare at week 52, cumulative prednisone dose

Enrollment ended prematurely after 7/10
patients relapsed and 5 (39%) experienced
new-onset disease.

Only 3 patients achieved the primary endpoint.

Upadacitinib 7.5-mg dose administered daily plus 26-

week glucocorticoid taper vs upadacitinib 15-mg dose

administered daily plus 26-week glucocorticoid taper
vs placebo plus 52-week glucocorticoid taper

adverse events

Secukinumab IL-17A Venhoff et al N=52 Remission at week 12, sustained remission at Sustained remission at week 28: secukinumab
(NCT03765788)84 Phase 2 28 weeks, cumulative prednisone dose at 28 weeks, | 70.1% vs placebo 20.3% (P<0.05)
Double blind sustained remission at week 52, fatigue, QOL, Sustained remission at week 52: secukinumab
Secukinumab 300 mg plus 26-week glucocorticoid serum measures of inflammation, median time to 59.3% vs placebo 8.0% (P<0.05)
taper vs placebo plus 26-week glucocorticoid taper flare, adverse events Median time to flare: 197 days placebo vs not
reached with active treatment
Cumulative glucocorticoid dose: secukinumab
2841 mg vs placebo 3376 mg
Adverse events:
Hypertension: secukinumab 22.2% vs placebo
32.0%
Nasopharyngitis: secukinumab 18.5% vs
placebo 20.0%
Upadacitinib Janus kinase-| inhibitor (SELECT-GCA N=428 52-week sustained remission, sustained complete Upadacitinib at a dose of 15 mg showed
trial) Phase 3 remission, cumulative glucocorticoid exposure, time | superiority over placebo with respect to the
(NCT03725202)%° | Double blind to first disease flare, QOL, functional status, primary endpoint (46.4% [95% Cl, 39.6-53.2]
Multicenter treatment satisfaction, glucocorticoid-related vs 29.0% [95% ClI, 20.6-37.5]; P=0.002).

Safety outcomes during the treatment period
of 52 weeks were similar in the upadacitinib
and placebo groups.

Abbreviations: CD, cluster of differentiation; Cl, confidence interval; GM-CSF, granulocyte-macrophage colony-stimulating factor; HR, hazard ratio; IL, interleukin; QOL, quality of life.
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patients with new-onset or relapsing GCA were in sustained remission at week 28 versus 20.3% of placebo-treated
patients (P < 0.05), and these patterns persisted at week 52 (59.3% vs 8.0%, respectively) with no new safety signalsg“’gg
Anakinra, an IL-1 blocker, may have therapeutic glucocorticoid-sparing effects in patients with GCA, based on the
findings of a small number of case studies.'®>'°" Sarilumab is an IL-6 receptor inhibitor evaluated in a phase 3 double-
blind study; the study was terminated early and findings are inconclusive.'®? Finally, mavrilimumab is an investigational

fully human monoclonal antibody'®?

that blocks activity of granulocyte-macrophage colony-stimulating factor (GM-
CSF) by specifically binding to the alpha subunit of the GM-CSF receptor. Mavrilimumab has been evaluated in a phase
2 RCT; this RCT demonstrated that mavrilimumab significantly reduces flare risk compared with placebo (HR 0.38 [95%
CI 0.15-0.92, P = 0.026]).%

Novel nonbiologic anti-inflammatory agents are also being explored for the treatment of GCA and offer the potential for an
oral glucocorticoid-sparing therapeutic option. Janus kinase (JAK) inhibitors, including upadacitinib'®* and baricitinib,'> are
being evaluated for GCA because of their ability to downregulate T-helper 1 and T-helper 17 pathways and block the effects of
IL-6, IL-12, and IL-23.%%%° The Phase 3 SELECT-GCA study showed that upadacitinib at 15 mg, combined with a 26-week
steroid taper, achieved a higher rate of sustained remission in patients with GCA compared to placebo with a 52-week steroid
taper.®> Upadacitinib received approval from the US FDA for the treatment of GCA on April 29, 2025.'%°

Table 2 summarizes GCA-related RCTs currently underway to study biologic and nonbiologic agents.'®”'!!
Unmet Treatment Needs
Numerous unanswered questions remain about optimal GCA management. A multidisciplinary task force recently developed
treat-to-target recommendations for GCA and PMR and also identified current gaps in research.®® Areas of uncertainty identified
by the task force that must be addressed in future research include the lack of standardized definitions of disease states (eg,
remission, response, relapse), the role of imaging and laboratory data in long-term patient care, differential effects of various
treatment modalities on mortality, and the lack of research on patient-reported outcomes and their association with disease activity.
There is currently a lack of consensus about what should be the primary target of treatment, although timely diagnosis and
initiation of glucocorticoid treatment to help patients avoid potentially irreversible vision loss is generally considered among the
most critical strategies.' ****!*° Reducing reliance on high-dose, long-term glucocorticoid treatment and preventing relapse are
also considered urgent treatment goals, but a unanimous definition of relapse and remission s still lacking.'® Although minimizing
the use of glucocorticoids can reduce the risk of glucocorticoid-related adverse events, their ability to protect against ischemic
complications, including vision loss, is unquestionable and suggests there may always be a place for them in the treatment strategy.
Trials of TCZ indicate that glucocorticoid tapering may be safely accomplished in as little as 6 months, or potentially less,''>
without compromising clinical outcomes. However, not all patients can tolerate TCZ, and some experience disease recurrence
while receiving treatment, underscoring the importance of identifying alternate effective glucocorticoid-sparing agents.

Whether glucocorticoids can be tapered more quickly and for how long is also unclear. The proof-of-concept GUSTO
(GCA Treatment with Ultra-Short GC and TCZ) trial (n = 18) found that administration of TCZ monotherapy following
a rapid 3-day taper of glucocorticoids in patients with new-onset GCA resulted in only 3 of 12 patients in the interim
analysis achieving remission within 31 days and remaining relapse-free for up to 24 weeks.® However, 14 of 18 patients
recruited at the time of the interim analysis achieved remission at 24 weeks, and 13 of 18 were relapse-free for 52 weeks.
Three of the 18 patients were treatment non-responders. Finally, in a single-arm, open-label study of 12 months of TCZ
with only 8 weeks of prednisone (N=30), 77% of patients met the primary endpoint of prednisone-free remission at week
52, suggesting that 8 weeks of prednisone in combination with TCZ may be efficacious if upheld in larger samples.”®

Given the population affected by GCA, there is a need for better characterization and study of the impact of GCA
treatments and aging-related outcomes. In the study by Tedeschi et al,'” moderate-to-severe frailty at baseline was the
highest risk factor for incident infections (MarketScan cohort adjusted HR 4.54 [95% CI 1.44-14.29]; Medicare cohort
adjusted HR 2.51 [95% CI 1.38—4.57]). Frailty refers to a state of decline in physiologic reserve and homeostasis that is
associated with an increased vulnerability to stressors and poor outcomes. Frailty provides a holistic assessment in older
adults and is independently associated with several relevant outcomes, including other geriatric syndromes and
mortality.'"

with multiple forms of vasculitis, including GCA."'* Studies on the impact of treatment and interventions in older adults

Although data are scarce, a high prevalence of frailty and prefrailty has been described in patients living
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Table 2 Randomized Controlled Trials Currently Underway of Biologic and Nonbiologic Therapeutics in Patients with Giant Cell Arteritis

(NCT02902731)'%8

Phase 3

Double blind

Anakinra 100 mg/day plus prednisone taper vs placebo plus
prednisone taper

Drug Author and NCT# Study Design and Intervention Outcomes
Abatacept Merkel, Langford, Krischer et al Projected N=62 12-month remission, safety, health-related QOL, duration of glucocorticoid-
(NCT04474847)'% Phase 3 free remission from month 6 to month 12
Double blind
Abatacept 125 mg vs placebo
Anakinra Aouba et al (GIANT trial) Projected N=70

26-week relapse, time to complete remission from baseline to week 52,
cumulative and average dose of prednisone, safety, T-cell and cytokine
measures

Secukinumab

Novartis Pharmaceuticals
(NCT04930094)'%°

Projected N=349

Phase 3

Double blind

Secukinumab 300 mg plus 52-week glucocorticoid taper vs
placebo plus 52-week glucocorticoid taper vs secukinumab
150 mg plus 52-week glucocorticoid taper

Sustained remission at 52 weeks, clinical failure at 12 weeks, QOL at 52 weeks,
glucocorticoid toxicity at 52 weeks, fatigue at 52 weeks, health status at
52 weeks, cumulative glucocorticoid dose at 52 weeks

Tocilizumab

Centre Hospitalier Universitaire Dijon, France (MEthotrexate
Versus TOcilizumab for Treatment of Glant Cell Arteritis:

a Multicenter; Randomized, Controlled Trial [METOGIA])
(NCT03892785)''°

Projected N=230

Phase 3

Open label

TCZ 162 mg/week + methotrexate vs methotrexate weekly

Percentage of patients alive without relapse after initial remission or deviation
from the scheduled regimen of prednisone at week 78

Ustekinumab

CHU Dijon Bourgogne, France (ULTRA trial)
(NCT03711448)""!

Projected N=38

Phase 2

Open label

Ustekinumab 90 mg plus prednisone vs prednisone alone

Relapse-free remission at week 52

Abbreviations: NCT, national clinical trial; QOL, quality of life; TCZ, tocilizumab.
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with GCA and on other geriatric syndromes such as falls, polypharmacy, and functional status is also relevant, given the
report of increased negative outcomes earlier in disease treatment.”’ To better design appropriate interventions and to
advance personalized care, studies must better identify the impact on these outcomes that are clinically relevant to
patients affected by GCA.

Conclusions

GCA is the most common form of systemic vasculitis affecting older adults. If untreated, GCA can have devastating
long-term effects on patient function and QOL, particularly in the form of potentially irreversible vision loss and stroke
sequelae. Over the past 5 years, the treatment landscape for GCA has expanded beyond the mainstay of glucocorticoid
therapy and has evolved to include glucocorticoid-sparing disease-modifying antirheumatic drugs and targeted
therapies of both biologics and nonbiologic agents. Despite advances in GCA management, the burden of illness to
patients is substantial, including decreased QOL, increased HCRU and spending, and a high risk of debilitating and
expensive adverse effects due to long-term use of high-dose glucocorticoids. Research to develop glucocorticoid-
sparing therapeutics that can prolong treatment-free remission from GCA is urgently needed. Clinicians should be
aware of the many burdens of illness posed by GCA and its treatment and can improve patient care by reducing delays
in diagnosis and making informed treatment decisions to optimize patient response while minimizing exposure to
potential adverse events.
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