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Abstract

Purpose of Review The purpose of this review is to summarize recent updates and distill practical points from the literature which
can be applied to the care of patients with suspected and confirmed giant cell arteritis (GCA).

Recent Findings Contemporary thinking implicates a fundamental failure of T regulatory cell function in GCA pathophysiology,
representing opportunity for novel therapeutic avenues. Tocilizumab has become the first Food and Drug Administration-
approved treatment for GCA following demonstration of efficacy and safety in a phase 3 clinical trial.

Summary There have been significant parallel advances in both our understanding of GCA pathophysiology and treatment.
Tocilizumab, and other agents currently under investigation in phase 2 and 3 clinical trials, presents a new horizon of hope for

both disease remission and avoidance of glucocorticoid-related complications.
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Introduction

Giant cell arteritis (GCA) also known as temporal arteritis is a
medical emergency which if left untreated can result in visual
loss [1]. It is the most common systemic vasculitis in the
elderly with an estimated incidence of 27 cases in 100,000
people in those over 50 years old with peak incidence at age
of 70-80 years [2]. GCA affects women three times more than
it does men [2]. Ability to recognize GCA is critical consid-
ering that individuals 85 years and older represent the fastest-
growing segment of the total population in most industrial
countries. Additionally, with early treatment intervention, the
occurrence of visual loss is significantly reduced. In a retro-
spective series, the 5-year probability of developing visual
loss after starting steroids was 1% [3]. A recent meta-
analysis and systemic review of mortality in GCA shows that
compared to general population, mortality is not significantly
increased [4]. The most frequent causes of death reported with
GCA were cardiovascular disease, followed by cerebrovascu-
lar disease, infection, and malignancy [4].
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The classical clinical picture of GCA is systematically
characterized by the American College of Rheumatology
criteria which state that three out of the five following core
features should be present: age of 50 or older at onset, new-
onset headaches, temporal artery abnormality, elevated eryth-
rocyte sedimentation rate (ESR) of at least 50 mm/h, and
abnormal temporal artery biopsy (TAB) [5]. Unfortunately,
many diagnostic nuances exist in the form of atypical clinical
presentations, laboratory features, and pathologic findings.
Further, the treatment course is commonly complicated by
corticosteroid-related complications and a need for additional
immunomodulatory agents. In these cases, the clinician may
face both diagnostic and therapeutic challenges. In this narra-
tive review, we aim to provide an updated perspective on
GCA, with special attention to recent and important advances
in both our understanding and management of this challeng-
ing patient population.

Autoimmunity in the Elderly
and the Pathophysiology of Giant Cell
Arteritis

GCA is a large and medium vessel vasculitis with granuloma-
tous changes occurring most frequently in the aorta and the
extracranial branches of the external carotid arteries. Temporal
artery histopathology is characterized by segmental and focal
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panarteritis with non-necrotizing granulomatous inflamma-
tion. Additionally, CD4+ T lymphocyte, macrophages, and
giant cells are seen infiltrating the arterial wall. This vasculitic
infiltration is thought to be dependent on activated antigen-
presenting dendritic cells, which are present normally at the
adventitia-media border of the arterial wall [6]. In
polymyalgia rheumatic (PMR), which is present in up to
50% of patients with GCA, activated dendritic cells have been
observed in temporal artery biopsies, in the absence of vascu-
litis. Interestingly, inflammatory T cells have been demonstrat-
ed experimentally to migrate from GCA to PMR arteries, sug-
gesting the possibility of an existing antigen, although none
have been identified to date [6]. Recently, it has been hypoth-
esized that this disorder may fundamentally represent a defect
in T cell regulation resulting in CD4+ T cell hyperimmunity,
while explanation for the topography remains elusive [7].
CD8+ T regulatory cells, which are normally present in lym-
phoid organs and suppress CD4+ T cell activation, were re-
cently shown to be deficient in patients with biopsy-proven
GCA, independent of treatment [8]. This T regulatory failure
was additionally shown to be dependent on NADPH oxidase
2 deficiency (NOX2) [8e¢]. Tocilizumab, a novel therapy for
GCA (discussed below) was recently shown to correct the T
regulatory failure, a mechanism of action not observed in a
corticosteroid-treated control group [9]. Importantly, cortico-
steroids may also have limited efficacy in GCA as they have
been shown through analysis of pre- and post-treatment tem-
poral artery biopsies to preferentially suppress only certain
subsets of activated T helper cells [10].

Although the specific etiology and pathogenesis of GCA
remain elusive, aging, genetics, and infections have all been
thought to play a role [11]. Aging is accompanied by physio-
logical changes that impact the immune system, a process
termed immunosenescence. Immunosenescence includes
three major events: an overall reduction in immune response,
increases in inflammation and oxidation, and an increased
production of auto-antibodies [12]. Overtime, the balance be-
tween regulation of immune cells, specifically pro-
inflammatory and anti-inflammatory makers, are disrupted.
Aging also modifies the vascular wall resulting in calcium
deposition, wall thickening, and biochemical modifications
that could also trigger auto-antigens [13, 14].

Strong associations between genes and GCA have been
discovered and the high frequency of GCA in Scandinavian
ethnic groups suggests a genetic component, especially for
polymorphisms of human leukocyte antigen-DR4. Most re-
cently, an unbiased genome-wide association study compar-
ing 2134 cases and 9125 unaffected controls from individuals
of European ancestry identified HLA class II, PLG, and
P4HA?2 as GCA genetic risk variants [15]. The latter two
genes have identified roles in vascular remodeling and angio-
genesis [15]. Additionally, some studies have noted a seasonal
or cyclic pattern suggesting an infectious trigger. Recently, a
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study demonstrated varicella-zoster virus antigens in 78% of
temporal artery biopsy (TAB)-positive patients, but this has
not been validated by other studies [16]. It has been hypothe-
sized that an infectious agent could activate dendritic cells
located in the adventitia of medium and large vessels initiating
an immune response. The dynamic relationship between ge-
netic predisposition, epigenetic modifications, and dysregula-
tion of immune system is being explored and may lead to a
more holistic understanding of the disorder.

Pearls and Pitfalls in GCA Diagnosis

Diagnosis of GCA may be challenging as symptoms can be
transient, fluctuating, and protean. A recent meta-analysis
assessed a mean delay in diagnosis of 9 weeks (95% CI, 6.5
to 11.4) from the time of onset of symptoms [17]. Delay of
diagnosis has been observed to be greatest in patients with
non-cranial as opposed to cranial presentations [17].
Discussed below include a description of features that may
aid in more accurate and rapid diagnosis of GCA in addition
to the classical paradigm.

Headache

The neurologist must have a high index of suspicion: any new
or changed pattern of headache in individuals aged 50 years or
older is sufficient to consider a diagnosis of GCA. Only 32%
of patients report headache as being the initial symptom de-
spite being the most common symptom overall reported by
72% of patients [18]. Headache in GCA can be acute or sub-
acute in onset, associated with scalp tenderness, and can re-
semble many other primary headache disorders including mi-
graine, cluster headaches, or stabbing headache [19, 20].
Although, classically, the headache is isolated to the temples,
this is reported only 25-50% of the time [21], and the head-
ache most often involves other localizations. Pain can also be
experienced in the jaw or tongue, in addition to chest pain and
odynophagia due to aortitis. Jaw claudication refers to man-
dibular pain that develops only after repetitive and/or vigorous
chewing of food, as opposed to temporomandibular joint pain
that occurs at the onset of chewing, most often localizing to
the joint itself. If jaw claudication is identified, this increases
the probability of a positive temporal artery biopsy result [22].

Neuro-Ophthalmologic

Visual loss is the feared complication of GCA unfortunately
occurring in up to 15-20% of patients [3]. Visual loss is com-
monly painless, sudden, can be partial or complete and may be
unilateral or bilateral. Posterior ciliary artery is the most com-
monly affected vessel. Visual loss is rarely reversible. There is
not a reliable or safe way to identify the subset of patients at



Curr Pain Headache Rep (2018) 22: 2

Page30f8 2

risk for visual compromise. The most common cause of visual
loss in GCA is anterior ischemic optic neuropathy, but central
or branch retinal arterial occlusion, posterior ischemic optic
neuropathy, and choroid infarction can all be seen [23].
Sometimes, visual loss is preceded by transient monocular
(rarely binocular) visual loss also known as amaurosis fugax.
Diplopia occurs in 5% of patients with GCA [18], which also
increases the probability of a positive biopsy [22]. Diplopia
may herald impending visual loss and should prompt imme-
diate initiation and/or escalation of corticosteroids.

Neurologic Complications

Both the central and peripheral nervous system can be in-
volved in GCA. Described neurological phenomenon in-
cludes transient ischemic attacks, ischemic strokes, dementia,
mononeuropathies, and polyneuropathies [1]. Stroke within
4 weeks of the diagnosis of GCA is seen in 3% of patients
usually in the vertebrobasilar distribution [24]. Extradural ar-
teritis is most prevalent, with the vertebral arteries being af-
fected much more often than the carotid system [25]. Strokes
have been reported after steroid treatment or while tapering
the dose. Since GCA occurs in the elderly population who
usually also have traditional vascular risk factors of stroke, it
is difficult to determine if stroke is the direct result of GCA.
Nonetheless, a recent meta-analysis calculated an overall risk
ratio of 1.40 (95% CI, 1.27 to 1.56) of cerebrovascular acci-
dents in GCA versus non-GCA controls [26].

Neuropsychiatric symptoms are reported in 3% of GCA
patients which include dementia, mood disorders, and psy-
chotic symptoms, with corticosteroid toxicity being an impor-
tant differential [18]. GCA is a treatable cause of dementia,
where steroids improve or stabilize symptoms [27].

Peripheral mononeuropathies (including mononeuritis multi-
plex) and polyneuropathies occur in 7% of GCA patients [18].
The most commonly involved peripheral nerve is median nerve,
as well as a predilection for the C5-C6 roots. Peripheral neurop-
athy may respond to steroids in the majority of cases.

Cranial neuropathy aside from optic neuropathy have also
been reported including involvement of olfactory [28], oculo-
motor [29], abducens [30, 31], facial [32], and
vestibulocochlear nerves (most common symptom is hearing
loss, while vertigo and tinnitus are also noted) [18].

Systemic and Other Complications

GCA can present with constitutional symptoms such as fever,
fatigue, and weight loss which can be observed in 40% of
cases [33]. Fever is generally low-grade, but temperature
greater than 39 °C (102.2 °F) can be seen in a minority of
patients [34]. Large vessel complications of aneurysms and
dissections are also feared complications of GCA, particularly
involving the thoracic and abdominal aorta. Aortic aneurysms

are recognized in 10-20% of cases, while dissection is ob-
served in 1-6% of cases [35-37]. Dilation of thoracic aorta
was noted at the time of presentation in 15% of patients [38].
There is no reliable feature to predict which patients will de-
velop large vessel vasculitis, but involvement of thoracic aorta
(61%), abdominal aorta (42%), and both axillary (39-44%)
and subclavian (39-61%) are not uncommon [39]. Associated
ischemic complications have been reported in all these vascu-
lar distributions.

PMR is observed in 40-50% of patients with GCA.
Symptoms of PMR usually begin sub-acutely (less than
2 weeks) and include aching and morning stiffness of the
shoulder, hip girdle, neck, and torso which generally last for
at least 30 min. In patients who present with isolated symp-
toms of PMR, temporal artery inflammatory changes are only
observed in 4.4% of cases [40].

Physical Examination

Frequently the physical exam is unremarkable in patients with
GCA, apart from a patient that may appear systematically ill. A
normal examination does not exclude the diagnosis of GCA.
On the other hand, scalp tenderness alone is not a significant
predictor of positive biopsy [22]. The clinical examination
should include an appraisal of the patient’s general appearance
and vital signs, including temperature. Abnormalities of tem-
poral artery including tenderness, reduced pulsation, erythema,
and induration should be assessed by palpation and compared
to the contralateral side. It is important to palpate peripheral
limb pulsations and listen for bruits over thoracic and abdom-
inal aorta [41]. Aortic regurgitation may be encountered in the
setting of ascending aortic dilation. The scalp and tongue
should be inspected for necrotic or ischemic changes [42, 43].
Fundoscopy may be normal or may demonstrate swollen pale
disc concerning for anterior ischemic optic neuropathy. Lastly,
active range of motion of shoulders, neck, and hips should be
observed to help identify PMR.

Diagnostic Evaluation

Laboratory data can provide supplementary information in the
evaluation of GCA and should be obtained. Classically, ele-
vated levels of ESR and CRP are seen, but they are imperfect
and non-specific laboratory markers [44]. ESR is elevated in
majority of patients with a mean value of 85 mm/h [45].
Normal range for ESR is age dependent, with a formula of
age /2 for men and (age + 10) / 2 for women [46]. It is impor-
tant to keep in mind that normal ESR and CRP do not exclude
the diagnosis of GCA. A minority of biopsy-proven patients
(~ 4%) will have both normal ESR and CRP at the time of
diagnosis, a subgroup in which PMR symptoms may be over-
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represented and constitutional symptoms are less common
[44]. Normochromic anemia, thrombocytosis, and elevated
hepatic enzymes are also observed with many patients [47].

Temporal artery biopsy (TAB) is the gold standard in GCA
diagnosis, but must be technically adequate [48]. The biopsy
itself'is a brief, low-risk procedure. Whenever possible, biopsy
should be performed in those suspected of GCA. Treatment
should never be delayed or withheld for results of biopsy.
Many studies have shown that corticosteroid treatment less
than 2 weeks does not decrease the yield of a positive biopsy
result [49, 50]. Pathologic subtleties that exist as structural
changes in the temporal artery may also be seen in the setting
of normal aging, atherosclerosis, quiescent (healed) arteritis,
and inflammation limited to the adventitia. Patients with in-
flammation limited to the adventitia may not be at risk for
GCA-like complications [51], although the clinical context
of the case should be individually reviewed with the patholo-
gist. False negatives may occur because of the segmental in-
volvement of GCA which result in “skip areas,” or the patient
may have GCA without cranial arteritis [52]. The yield of a
second, contralateral biopsy is thought be low (~5%). If the
pre-test probability is sufficient, the diagnosis may be further
supported by other available testing.

Adjunctive imaging such as the color Doppler ultrasonogra-
phy (CDUS), computed tomography (CT) or CT with angiog-
raphy (CTA), magnetic resonance imaging (MRI) or MR angi-
ography (MRA), and positron emission tomography (PET) has
arole in supporting the diagnosis of GCA. CDUS can visualize
large vessels such as carotid and axillary arteries; meta-analysis
of the prospective studies has demonstrated excellent specificity
(91%) and good sensitivity (68%) [53]. Edema, wall thicken-
ing, and/or enhancement can be seen on MRI/MRA while CTA
can demonstrate vascular stenosis and dilation [38, 54-56].
Finally, PET can be used to support GCA diagnosis as increased
uptake of fluordeoxyglucose (FDG) is noted with GCA [57].
Results of these studies should be used with caution as unlike
TAB, imaging results can be affected soon after steroid treat-
ment is begun especially with MR and CDUS [54, 58].

Differentials of GCA include other neurologic disorders
(stroke, migraine, optic neuropathy), other rheumatologic dis-
orders (such as CREST, rheumatoid arthritis) [59], neoplastic
disorders (such as lymphoma [60]), and other vasculitides
(such as Takayasu’s arteritis [39], granulomatosis with poly-
angiitis [61], cryoglobulin-induced vasculitis [62], and
polyarteritis nodosa) [63].

Pearls and Pitfalls in GCA Treatment

The current standard of care is prompt initiation of glucocor-
ticoid treatment if there is suspicion for GCA [64, 65].
Treatment should never be delayed for confirmation of diag-
nosis with biopsy, to avoid irreversible morbidity such as
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visual loss. Biopsy results may remain positive for 2 to
6 weeks after initiation of steroids [49, 66].

Currently, there are no randomized controlled trials
comparing different dosing or administration strategies of
glucocorticoids. The current practice in the setting of un-
complicated GCA (no jaw claudication or visual symp-
toms) is to treat with single dose of 40-60 mg of oral
prednisone daily [64, 65]. If visual loss has already oc-
curred, then prednisone 60 mg daily should be started
[64, 65]. For patients with active visual and/or neurological
symptoms, high-dose methylprednisolone should be initi-
ated, although this approach has not been validated.
Typically, the dose is 500-1000 mg IV daily for 3 days
[64, 65]. This is then followed by oral prednisone
1 mg/kg/day (maximum 60 mg/day). High-dose predni-
sone is then continued for 2-4 weeks. Additionally,
even if biopsy reveals no evidence of disease, but clin-
ical suspicion is high, treatment should be continued as
false negatives may occur in up to 9% of GCA cases
[67]. Patients report dramatic improvement of symptoms
(including complete remission of headache) within 24—
48 h of steroid initiation. Additionally, ESR generally
improves within a few days as well after therapy is
initiated.

Prednisone taper should begin after 2—4 weeks if symptoms
are well controlled. A typical taper schedule is to reduce dose
by 10 mg every 2 weeks to 20 mg, then by 2.5 mg every 2—
4 weeks to 10 mg, and then by 1 mg every month [64, 65].
Disease flare-ups generally occur at doses lower than 15 mg/
day. In this case, an increased glucocorticoid dose will likely be
necessary with a longer tapering schedule. Low-dose aspirin is
recommended in patients with GCA and no contraindications
to decrease the risk of visual loss, TIA, or stroke [64, 65].

Patients should have a close follow-up during the first
month of treatment with serial lab measurements that includes
ESR/CRP, electrolytes, blood count, and glucose. Example of
follow-up schedule recommended by the British
Rheumatology Society is week 0, 1, 2, and 6 and then months
3,6, 9, and 12 in the first year and any additional visits for
relapse or adverse events [64].

Recognizing relapses may be challenging. Relapses should
be recognized as return of signs and symptoms of GCA,
which can be supported by elevations in the ESR and CRP.
In a prospective cohort study, relapses occurred in 34% of 128
patients on treatment [68¢¢]. Treatment decisions should not
be made solely based on inflammatory markers as in this study
markers were normal in 21% of clinical GCA relapses [68¢].
The most common symptoms during relapse included head-
ache (42%), PMR (51%), and ischemic symptoms such as
visual symptoms, tongue/jaw claudication, or limb claudica-
tion (29%). A median number of 2 (range 1-6) symptoms
were present at relapse. Headache as an isolated symptom of
GCA relapse was seen in only four relapses (three patients), all
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Table 1

Updates in the pathophysiology, diagnosis, and treatment of giant cell arteritis

Pathophysiology Diagnosis

Treatment

A failure in T regulatory cell function may
fundamentally underlie CD4+ T cell
hyperimmunity in GCA, along with insights
into corresponding molecular mechanisms,
including NADPH oxidase 2 (NOX2)
deficiency [8e].

Tocilizumab, which has recently demonstrated In a prospective cohort, ESR and CRP were
normal in 21% of relapses, highlighting the
importance of not relying on inflammatory
markers for diagnosis of GCA relapse. The
most common symptom at relapse was
polymyalgia rheumatica [68+]. Headache was
only occasionally (~7% of relapses) seen as an
isolated symptom at relapse (T. Kermani,

efficacy in GCA treatment, has at least one
mechanism of action through restoring T
regulatory cell failure [9].

Patients with non-cranial presentations have
significant delays in diagnosis, which may lead
to significant patient morbidity [17].

Subcutaneous tocilizumab given either weekly
or every other week has been convincingly
demonstrated in a phase 3 clinical trial to
improve the rates of 52-week
glucocorticoid-free remission in patients with
GCA, leading to it being the first
FDA-approved treatment for the disorder
[71ee].

A small, randomized, double-blind trial of
abatacept (CTLA-4Ig) has demonstrated
higher rates of relapse-free survival at 1 year
as compared to placebo (48 versus 31%), with
both arms receiving identical prednisone
tapers [72]. No differences in overall or serious
adverse effects between arms were noted. The
drug is thought to modulate T cell activation.

personal communication, September 14,

2017).

Novel genetic risk variants related to immunity, Patients with temporal artery biopsies that
demonstrate inflammation limited to the
adventitia alone are not at risk for GCA-like

angiogenesis, and vascular remodeling have
been identified in a large genome-wide

association study for GCA [15]. adverse events [51].

Treatment trials for GCA not yet or currently
recruiting include phase 2 evaluations of
baricitinib (NCT03026504) and ustekinumab
(NCT02955147) and phase 3 evaluations of
tocilizumab (NCT03202368), sirukumab
(NCT02531633), and anakinra
(NCT02902731).

of whom had elevated inflammatory markers (T. Kermani,
personal communication, September 14, 2017).

Lastly, symptoms of limb claudication, persistently high
inflammatory markers, aortic regurgitation, and systemic
symptoms should raise suspicion of aortitis [64]. Large vessel
complications include aortic aneurysm or dissection and large-
artery stenosis. If enlarging aortic aneurysms 3—5 cm in diam-
eter with elevated inflammatory markers are observed, then
glucocorticoids need to be re-initiated. Chest x-ray is recom-
mended every 2 years to monitor for aortic aneurysm [64].

Glucocorticoid-related morbidity is a common treatment
challenge for the majority of patients with GCA [69].
Common adverse effects with use of high doses of prednisone
include weight gain, glucose intolerance, diabetes mellitus,
hypertension, opportunistic infections, and osteoporosis.
Close follow-up of patients and serial laboratory monitoring
is recommended. Additionally, elemental calcium 1200 mg/
day, vitamin D supplementation 800 IU/day, and proton pump
inhibitors should be prescribed as prophylaxis. For postmen-
opausal women and men over age 50, bisphosphonate is rec-
ommended if prednisone treatment exceeds 3 months [70].
Additionally, bone marrow density measurement is recom-
mended for patients at risk for osteoporosis during therapy
initiation.

Although prednisone is the mainstay of treatment, both
methotrexate and most recently tocilizumab [71e¢] and
abatacept (CTLA-4Ig) [72] have been evaluated as possible

glucocorticoid-sparing agents. Methotrexate is the best
studied corticosteroid-sparing agent, but to date, three
randomized controlled trials have shown mixed results
[73]. Meta-analysis has shown that methotrexate is safe
and is moderately effective albeit the effects may take
months to occur [73]. Methotrexate is not recommended
as a first-line medication, but can be considered in pa-
tients who frequently relapse and/or have corticosteroid-
related adverse events.

Interleukin-6 and a Trial of Tocilizumab
in GCA

Tocilizumab (TCZ) is a humanized monoclonal antibody
against IL-6 which is a cytokine that is secreted by a variety
of immune cells and levels of which are elevated among pa-
tients with GCA. IL-6 levels in GCA are strongly associated
with systemic inflammation and glucocorticoid response [74].
TCZ has demonstrated efficacy in both phase 2 [75] and phase
3 [71e¢] clinical trials.

In the phase 2 trial [75], 30 patients with new-onset GCA
were randomized (2:1) to receive either treatment with TCZ
(8 mg/kg) or placebo. Both groups received prednisolone be-
ginning at 1 mg/kg daily with a tapering protocol. At both 12
and 52 weeks, complete remission (85 versus either 40% (at
12 weeks) or 20% (at 52 weeks)) was more likely in TCZ-

@ Springer



2 Page60f8

Curr Pain Headache Rep (2018) 22: 2

treated patients, who were also more successful at tapering off
prednisolone completely (80 versus 20%). Nine episodes of
neutropenia and 15 episodes of leukopenia occurred in the
TCZ treatment arm. A single instance of gastrointestinal per-
foration occurred in each treatment arm, likely highlighting
the toxicity of prednisone. The results were so promising that
the question was even raised in an accompanying editorial as
to whether there is a potential to “cure giant cell arteritis” [76].
Along these lines, an ongoing open-label study
(NCT0324470) will evaluate sustained remissions following
discontinuation of TCZ.

In a larger phase 3 trial, 251 patients were randomized
(2:1:1:1) to either TCZ 162 mg/sq weekly or every other
week (combined with 26-week prednisone taper) or either
26- or 52-week prednisone tapers with placebo. The pri-
mary outcome of achieving glucocorticoid-free remission
at 52 weeks was more likely in both TCZ treatment arms
(56 and 53%) as compared to prednisone + placebo arms
(14 and 18%). The overall rates of adverse events were
similar between the trial arms, with infection being the
most common adverse event noted. A single patient in
the every-other-week TCZ arm developed anterior ische-
mic optic neuropathy, who was considered a treatment fail-
ure in the reported analysis. There is a lack of data regard-
ing long-term safety of TCZ in GCA, and results of the 2-
year open-label follow-up from this study are pending. The
Food and Drug Administration (FDA) has granted approv-
al for the use of subcutaneous TCZ to include GCA, mak-
ing it the first FDA-approved therapy for this disorder.

Conclusions

While GCA continues to represent a serious medical threat to
older adults, there have been important recent advances in our
understanding of disease pathophysiology and treatment
(Table 1). Contemporary thinking implicates a fundamental
failure of T regulatory cell function in GCA pathophysiology,
representing opportunity for novel therapeutic avenues.
Tocilizumab has become the first FDA-approved treatment
for GCA following demonstration of efficacy in a phase 3
clinical trial. Multiple, ongoing phase 2 and phase 3 trials
for GCA herald further hope for advancement of our clinical
care for patients with this disease.
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