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Abstract: Giant cell arteritis (GCA) is an inflammatory vasculitis typically affecting elderly 

that can potentially cause vision loss. Studies have demonstrated that early recognition and ini-

tiation of treatment can improve visual prognosis in patients with GCA. This review addresses 

the benefits of early diagnosis and treatment, and discusses the available treatment options to 

manage the disease.
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Introduction
Giant cell arteritis (GCA) is a granulomatous vasculitis that targets large- and medium-

sized arteries, most commonly affecting the aorta, branches of the ophthalmic artery, 

and extracranial branches of the carotid arteries.1–5 Complications of the vasculitis 

including GCA typically result from ischemic injury, systemic inflammation, and 

aneurysm formation and rupture.6 From an ophthalmologic perspective, GCA is an 

urgent diagnosis because if not recognized and treated early, ischemic complications 

may result in permanent vision loss (up to 15%–25% of cases).7 In one study evalu-

ating cases of delayed diagnosis of GCA resulting in permanent vision loss, 35% 

of patients had systemic symptoms for an average of 10.8 months before suffering 

permanent vision loss and 65% had transient visual symptoms for 8.5 days prior to 

diagnosis.1 In light of the research conducted in the past 20 years, it has become clear 

that the early diagnosis and initiation of treatment is essential to improve visual and 

systemic prognosis in patients with GCA.1,8,9 Numerous recent studies evaluating the 

implementation of fast-track clinics (FTCs) have found that the rate of permanent 

blindness decreased significantly with early initiation of corticosteroid treatment for 

the vasculitis.7–9 The purpose of this review is to highlight the early recognition and 

treatment of GCA.

Diagnostic approach
In 1990, the American College of Rheumatology (ACR) developed criteria for the 

diagnosis of GCA (Table 1).10 Although initially developed for research purposes, 

the ACR criteria (with a diagnosis threshold of 3 points) had a sensitivity of 93.5% 

and a specificity of 91.2% for the diagnosis of GCA.2,10 Since its development, the 

ACR criteria have been used to clinically diagnose suspected GCA patients, allowing 

for early detection and treatment without a temporal artery biopsy (TAB).4

Despite the high sensitivity (93.5%) and specificity (91.2%) of the ACR cri-

teria, a positive TAB, however, is not required for the diagnosis of GCA. El-Dairi 
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et al set out to develop different diagnostic algorithms 

to increase the diagnostic yield of TAB by analyzing the 

laboratory, demographic, and clinical data from their study 

cohort. These authors proposed a seven-criteria scoring 

system including 1) evidence of anterior extracranial 

circulation ischemia (ie, arteritic anterior ischemic optic 

neuropathy [A-AION], posterior ischemic optic neuropa-

thy [PION], ophthalmic artery occlusion, central retinal 

artery occlusion [CRAO], cilioretinal artery occlusion, or 

amaurosis fugax); 2) new-onset neck pain or headache; 3) 

abnormal erythrocyte sedimentation rate (ESR), platelets, 

or c-reactive protein (CRP) levels; 4) jaw claudication; 

5) abnormal superficial temporal artery on exam (ie, 

nodularity, absence of pulse, local tenderness, beading); 

6) constitutional symptoms (ie, fatigue, malaise, weight 

loss, fatigue); and 7) polymyalgia rheumatica (PMR).4 

Each criterion confers one point, but a point is detracted 

when a criterion can be explained by an alternative chronic 

preexisting condition.

With a score of one point, the patient has a “very low” 

clinical suspicion for GCA, and an evaluation for another 

diagnosis is recommended. A score of 2 provides a moder-

ate clinical suspicion (33%), and the authors recommended 

the initiation of oral prednisone (1 mg/kg/day) followed by 

TAB. If the TAB is negative with this “moderate” clinical 

suspicion, an alternative diagnosis other than GCA should 

be considered. In contrast, for patients with a high clinical 

suspicion (56%) (ie, score >2), it was recommended that 

empiric steroids (eg, intravenous [IV] methylprednisolone 

[1 g/day] or high-dose oral prednisone [1 mg/kg/day]) be 

started and a gold standard TAB be performed. Regardless of 

moderate or high clinical suspicion (ie, pretest probability of 

disease) in this scoring system, a positive TAB is considered 

a high post-test probability for GCA. If the clinical suspi-

cion remains high despite a negative initial TAB (presumed 

false positive) then a contralateral TAB was recommended, 

Table 1 ACR diagnostic criteria for GCA

Diagnostic criteria

if a patient 
possesses ≥3 
criteria, GCA is 
diagnosed:

1. Patient age >50 years
2. New-onset headache
3.  Temporal artery abnormality (tenderness to 

palpation or decreased pulsation, unrelated to 
atherosclerosis of cervical arteries)

4. Elevated ESR ≥50 mm/h
5. Abnormal TAB

Note: Data from Hunder et al.10

Abbreviations: ACR, American College of Rheumatology; ESR, erythrocyte 
sedimentation rate; GCA, giant cell arteritis; TAB, temporal artery biopsy.

and empiric steroids should be continued.4 With this new 

algorithm, a positive TAB was shown to have a sensitivity 

of 91.4%.

When comparing these proposed diagnostic criteria with 

the ACR criteria, 21% of TAB-negative patients were found to 

be false positives and thus would have been started on steroid 

therapy incorrectly.4 Considering the possible side effects 

of long-term corticosteroid treatment, incorrectly placing a 

patient on steroid treatment should be avoided. Furthermore, 

a study reports that 25.7% of their biopsy-proven GCA 

patients would not have met the ACR criteria.4 The lower 

specificity of the ACR criteria could, therefore, have dire 

consequences, potentially resulting in inadequate treatment.

Although the algorithm proposed by El-Dairi et al4 

increased the diagnosed yield of a TAB, overall, the diag-

nosis of GCA should reside more on pretest (TAB) clinical 

suspicion than number of symptoms present. In one study, 

biopsy-proven GCA patients that had no systemic symptoms 

and only a single complaint of vision loss comprised 21.2% 

of patients with vision loss.1 If systemic manifestations 

are viewed as a primary component for GCA diagnosis, 

detection will not occur in time to save the patient’s sight. 

For instance, headache is the most common complaint for 

GCA patients4 but Hayreh et al found that the statistically 

significant difference (P-value: 0.084) of 55.7% of patients 

with positive TABs complaining of headache while 45.5% of 

patients with negative TABs complained of headache as well.1 

Even though headache may be the most common symptom, 

headache alone is not a very specific symptom for GCA. 

When considering whether early treatment of corticosteroid 

treatment is appropriate, the predictive power of certain 

symptoms should be taken into account. For instance, jaw 

claudication is associated with a nine times greater risk for 

having a positive TAB.1

Pathophysiology
GCA is immune-mediated inflammation involving the 

medium- and large-size arteries. An unknown antigen is the 

presumed trigger for the immunologic cascade that begins 

with the dendritic cell processing the antigen and present-

ing it to T cells via the major histocompatibility complex 

II interaction with the T cell receptors. There is then a 

downstream activation and differentiation of T cells to TH1 

and TH17 cells, which in turn express interferon γ, a potent 

macrophage activator. There is a proinflammatory cascade 

triggered by the macrophage activation with further release 

of chemokines including but not limited to IL-6 and tumor 
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necrosis factor (TNF) alpha. There is recruitment of a large 

number of inflammatory cells with production of ROS and 

matrix metalloproteinases (MMPs), which then primarily 

attack the internal elastic lamina. This leads to damage of 

the vessel wall followed by abnormal vascular remodeling 

and ultimately occlusion the lumen of the vessel. Tissue 

expression of these proinflammatory cytokines including 

IL-6 has been found to co-relate to severity of disease activ-

ity and treatment response to steroids and IL-6 blockade (eg, 

tocilizumab [TCZ]).11,12

Histopathologic evaluation of TAB specimens (see 

 Figures 1 and 2) have revealed that GCA may not be lim-

ited to just the internal elastic lamina and can involve the 

media, the adventitia, or the entire thickness of vessel wall. 

Recently, CD68, which is a cluster differentiating factor for 

macrophages found in TAB, was found to correlate with 

more steroid-resistant cases. It has been suggested that CD68 

positivity could serve as a marker to triage patients earlier 

toward a steroid-sparing immunomodulatory therapy.13

Risk factors
GCA is a disease of elderly patients and patients are generally 

older than 50 years.1,3–5 The average age of presentation is 

74–76 years with an increasing incidence as the patient ages, 

peaking at 80 years.3,5 While GCA can occur in both men and 

women, it is more common in women. One review revealed 

that women have an increased risk ranging from 2.3 to 2.6 

times compared to the risk of men.1,3,15 Additionally, Cauca-

sians are more commonly affected especially those of Scandi-

navian, Nordic, or Northern-European ancestry1,3,5,14,16 but the 

disease has been reported among many different ethnicities 

with variable incidence, and ethnicity alone should not be 

used to exclude consideration of GCA. There is evidence of 

GCA in southern European and Mediterranean countries, 

but incidence occurs at a lower rate.16 Lower incidence was 

also found in populations of African and Asian descent.3,16 

Other independent risk factors include smoking, low body 

mass index, and early menopause.17

Symptoms
GCA causes both systemic and ocular symptoms. The sys-

temic manifestations often precede the ocular manifestations, 

with new-onset headache being the most common systemic 

symptom.4,5 Systemic symptoms occur in about 50% of GCA 

patients and can include myalgias, headaches, scalp tender-

ness, tender temporal arteries, jaw claudication, and consti-

tutional symptoms (eg, fever, anorexia, and weight loss).1,5 

Although scalp tenderness is a symptom typically associated 

with GCA, it has been shown to be an unreliable symptom in 

the clinical diagnosis of GCA. Using a positive TAB as the 

definition of a GCA diagnosis, 18% of patients who com-

plained of scalp tenderness had a positive TAB while 10.5% 

of patients with the same complaint had a negative TAB.1

Arm claudication may suggest subclavian vessel involve-

ment.3 The subclavian and axillary arteries become narrowed 

due to inflammation and result in ischemia manifesting as 

arm pain with exertion.5

Figure 1 H&E-stained, low-power temporal artery biopsy, showing the 
inflammatory infiltrate, mostly lymphocytes and macrophages, in multiple layers of 
the vessel: adventitia (asterisk), muscularis (arrow head), and even at the level of the 
vasa vasorum (arrow).
Notes: There is irregular intimal hyperplasia and almost complete narrowing of the 
vascular lumen. Credit: Claudia ProsperoPonce, Department of Ocular-Pathology, 
Houston Methodist.

A

1.0 mm

Figure 2 H&E-stained, high-power temporal artery biopsy, showing a multinucleated 
giant cell attacking the elastic lamina.
Note: Credit: Claudia ProsperoPonce, Department of Ocular-Pathology, Houston 
Methodist.
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Jaw claudication occurs secondary to ischemia of the 

masseter muscle, which is supplied by maxillary artery. 

Therefore, exertional ischemia ensues while chewing or using 

the jaw. Jaw claudication occurs in up to 50% of cases and is 

considered as a modestly sensitive finding.4,5,18 Jaw claudica-

tion also is very specific and is most likely to be associated 

with a positive TAB.4,8 Hayreh et al1 found that jaw claudica-

tion increased the odds of having a ninefold positive TAB.

PMR and GCA are closely associated, with ~50% of 

patients with PMR having biopsy-proven GCA.5,18 PMR is 

characterized by persistent pain for at least 1 month with 

episodes of aching and morning stiffness that lasts at least 

30 minutes in the neck, shoulder, or pelvic girdle and an 

elevated ESR of at least 40 mm/h.5 One-third of patients with 

PMR complain of early morning stiffness, myalgias, fever, 

and anorexia, while 70%–95% complain of shoulder pain 

and 50%–70% of patients have hip and neck involvement.5 

They may have issues with combing their hair or reaching to a 

shelf due to pain in their shoulders or getting out of a chair or 

climbing the stairs due to hip girdle pain (eg, the mnemonic, 

“hair, chair, stair” may be interesting).14 Patients also report 

bilateral involvement of the joints and proximal extremities 

with worsening of pain with movement of affected areas, 

which can negatively affect daily activities.5

The most concerning symptom for GCA is vision loss, 

with 50% of patients complaining of ocular involvement 

ranging from eye pain to amaurosis fugax.19 It has been 

observed that significantly older patients tended to experi-

ence ocular involvement more compared to younger patients, 

with no predilection for gender.19 Typically, ocular complaints 

include visual loss of varying severity, amaurosis fugax, 

diplopia, and eye pain. Visual loss of varying severity was 

present in 98% of patients with a positive TAB, while 31% 

complained of amaurosis fugax, 6% complained of diplopia, 

and 8.2% complained of eye pain.19

Vision loss secondary to GCA can be monocular or bin-

ocular. It can be permanent or more transient like amaurosis 

fugax, which has been shown to precede permanent vision 

loss in 44% of GCA patients.5 The most common cause of 

amaurosis fugax is transient ischemia to the optic nerve head.1 

A precipitating factor in these patients is change of posture 

such as when a patient stands up, has orthostatic hypotension, 

or stoops down to reach something, inadvertently increasing 

intraocular pressure.1 These changes in positions can further 

compromise the already poor circulation in the optic nerve 

head causing an intermittent ischemia and vision loss.5 If 

the vision loss episodes are transient, it has been shown that 

permanent vision loss can occur about 8.5 days later.20

Vision loss can occur initially in one eye and then later 

involve the unaffected eye.1,5,19 Some patients may state that 

they experience simultaneous bilateral visual loss, but fundus 

exam would show that one eye would have older changes 

when compared to the other eye.19 In one instance, the patient 

was not aware of the loss until both eyes were involved.19 

If left untreated, contralateral eye involvement commonly 

occurred between 1 and 14 days after initial onset with the 

longest interval being 9 months.5,19 If there is no further visual 

deterioration within the first week of adequate corticosteroid 

treatment, existing vision in affected eye and the vision in 

the unaffected eye will remain intact.19 When treated early 

and adequately, GCA-mediated blindness is preventable in 

majority of cases.19

Signs on physical examination
A thorough physical examination of a patient with suspected 

GCA is essential in informing clinical diagnosis. Palpation 

and inspection of the temporal artery may disclose ery-

thema, tenderness, nodularity, or thickening.3 A clinically 

abnormal temporal artery may prompt a clinician to suspect 

GCA; however, a clinically abnormal temporal artery is not 

a statistically significant determinant for GCA. In one study, 

19.8% of patients with a positive TAB were found to have a 

clinically abnormal temporal artery while 12.8% with a nega-

tive TAB were also found to have this clinical sign (P-value: 

0.105).1 The affected temporal artery can be compared with 

the contralateral artery to determine if there is a decreased 

pulse. Auscultation can be performed over the carotid, sub-

clavian, axillary, brachial, thoracic aorta, and abdominal 

aorta to assess for bruits and elucidate the underlying cause 

of the claudication symptoms previously discussed but the 

sensitivity is low.3,5

Visual acuity and visual field loss in GCA can be tran-

sient or constant; unilateral or bilateral; and can be variable 

in severity. A relative afferent pupillary defect will be pres-

ent in unilateral or bilateral but asymmetric visual loss.1,19 

Ophthalmoplegia is an uncommon but reported finding in 

GCA and acute transient or constant diplopia in an elderly 

patient should still prompt consideration for GCA.1 GCA 

can produce transient or permanent arteritic occlusion of 

the vascular supply for the extraocular muscles, ultimately 

resulting in ischemic myopathy.1

The most common ocular ischemic lesion in GCA is 

A-AION (81.2%).19 Acute pallid edema (pale and swol-

len optic disc) is a red flag for GCA (as opposed to typical 

NAION) and PION (retrobulbar optic neuropathy) (7.1%) 

in an elderly patient is especially concerning for GCA.19 In 
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addition, other ocular ischemic events including nonembolic 

CRAO (14.1%), cilioretinal artery occlusion (21.8%), or 

ophthalmic artery occlusion can occur in GCA.19 The main 

blood supply for the optic nerve head are the posterior ciliary 

arteries, whose occlusion produces A-AION.1 Fluorescein 

angiography in A-AION, CRAO, cilioretinal artery occlusion, 

or PION may confirm choroidal perfusion loss consistent 

with GCA.1 A chalky white edematous optic disc is highly 

suggestive of A-AION.1

Other less common signs associated with GCA include 

cortical vision loss, retinal cotton wool spots, and choroidal 

ischemic lesions with or without A-AION.1,19 Retinal cotton 

wool spots may be observed on exam in the earlier stages 

of disease at the posterior pole.1,19 The choroidal ischemic 

lesions initially present mainly in the mid-periphery of the 

fundus as white triangular lesions, but as time passes, they 

may appear as chorioretinal degenerative lesions 2–3 weeks 

later.1

Ancillary diagnostic methods
imaging
Ultrasound
Studies evaluating the ability of imaging to aid in early 

diagnosis and treatment of GCA have shown mixed results. 

In their study of color Doppler ultrasonography (CDUS) in 

GCA, Schmidt et al described a halo around the temporal 

artery in GCA patients21 and in 2018, Schmidt et al described 

four pathologic findings that can be detected by ultrasound 

in GCA: 1) hypoechoic wall thickening (termed the “halo 

sign”); 2) noncompressible arteries (“compression sign”); 3) 

stenosis; and 4) vessel occlusion.22 These authors reported a 

sensitivity of 77% and specificity of 96% for temporal artery 

ultrasound, compared to the clinical diagnosis likelihood 

ratios of 19 and 0.2, respectively, for positive and negative 

ultrasounds. In a study by Aranda-Valera et al examining 451 

patients with suspected GCA, the ultrasound sensitivity and 

specificity was 91.6% and 95.8% compared to clinical diag-

nosis.23 In their review, Schmidt22 suggested that ultrasound 

may be a reliable technique to diagnose GCA without TAB 

and they also noted that the TAB is less sensitive overall than 

ultrasound, possibly because TAB assesses only a small seg-

ment of the temporal artery and can be susceptible to false 

negatives (eg, skip lesions). They further suggested that 

in cases when TA ultrasound does not provide a definitive 

diagnosis that a confirmatory TAB may be used. Hayreh et 

al, however, found that in patients with positive TAB, CDUS 

could be normal.1 The authors concluded that due to the 

possibility of false-negative results with CDUS, it should 

not replace the gold standard TAB in definitively diagnosing 

GCA.1 However, ultrasound has numerous advantages over 

TAB; it is a noninvasive, relatively inexpensive modality 

that provides results rapidly. In contrast, it may take up to 2 

weeks to receive the results of a TAB.22 Currently, it is unclear 

what eventual role TA ultrasound will play in GCA both for 

diagnosis and disease activity monitoring. Serial ultrasound 

may in fact be better suited for a role in disease monitoring 

for response to treatment.

2-[18F]-fluorodeoxyglucose (FDG) PET/CT
In two other studies, Hocevar et al8 and Diamantopoulos et al9 

found that CDUS as well as positron emission tomography-

computed tomography (PET/CT) aided in the early diagnosis 

of GCA and were associated with improved visual prognosis.

Due to its ability to detect increased glucose uptake from 

active inflammatory cells, FDG PET/CT can be a useful 

modality to detect inflammation in arterial walls. Numerous 

studies support FDG-PET/CT as a useful diagnostic imaging 

modality in GCA.24 In a meta-analysis of four studies, Sous-

san et al25 found that FDG PET/CT had a pooled sensitivity 

and specificity of 90% and 98% for GCA, respectively, lead-

ing to the conclusion that FDG PET/CT has good diagnostic 

accuracy for GCA. In a joint procedural recommendation 

article, Riemer et al24 provide recommendations to set a 

procedural standard for the use of FDG PET/CT in the 

imaging of large vessel vasculitis such as GCA. In general, 

their consensus recommends withdrawing or delaying corti-

costeroid therapy until after imaging, as corticosteroids can 

decrease vascular wall uptake of FDG and potentially cause 

a false-negative result.24 However, in the case of GCA, their 

consensus recommends not delaying therapy due to the risk of 

ischemic complications. Instead, they recommend FDG-PET 

within 3 days of starting corticosteroids as an alternative.

Few studies have examined FDG PET/CT as a potential 

imaging modality to monitor GCA disease activity in patients 

treated with corticosteroid-sparing therapies, such as anti-

TNF and TCZ. In their retrospective study of 12 GCA patients 

treated with TCZ, Vitiello et al26 evaluated the value of FDG 

PET/CT in detecting and monitoring GCA disease activity. 

While patients were under low-dose corticosteroid therapy, a 

statistically significant reduction in FDG uptake was found, 

suggesting that FDG PET/CT may have the potential to moni-

tor treatment response in TCZ-treated patients.26 Although 

the use of FDG PET/CT has promising implications, further 

prospective studies with larger sample sizes are required to 

determine the clinical significance of FDG PET/CT in the 

diagnosis and management of GCA.
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“Fast-track” approaches
In recent years, studies have explored implementing “fast-

track” methods that strive to quickly and efficiently recognize 

and treat GCA. In their study, Patil et al7 examined how a 

“fast-track pathway” (FTP) implemented in a secondary 

care rheumatology department affected rates of vision loss 

in patients with suspected GCA compared to those patients 

seen through a conventional referral route. In the FTP, 

general practitioners were educated regularly on the typical 

and atypical presentations of GCA, and suspected GCA 

referrals went through an expedited process to be reviewed 

by a rheumatologist within one business day. In this study, 

79% of these FTP patients were seen within one business 

day compared to 64.6% of patients seen in the conventional 

referral route. Permanent visual deficits were less commonly 

observed in the FTP (9%) compared to conventional referral 

methods (37%). The study concluded that due to the reduced 

time between symptom onset and rheumatologist evaluation, 

the elimination of complex referral pathways, and increased 

general practitioner awareness, the FTP for GCA resulted in 

a reduced rate of permanent visual deficits.

Diamantopoulos et al9 also studied the implementation 

of an FTC in a Norwegian rheumatology clinic compared 

to conventionally evaluated GCA suspects. In the FTC 

approach, treatment for GCA was quickly started based on 

rapid clinical and CDUS assessment. Results showed that 

rapid CDUS assessment significantly reduced the relative risk 

(by 88%) of permanent visual deficits in patients examined in 

the FTC vs the conventional evaluation group. Furthermore, 

the use of ultrasound also significantly reduced the days of 

inpatient care needed (3.6 inpatient days in the conventionally 

evaluated group vs 0.6 days in the FTC). The study concluded 

that the FTC was not only associated with improved visual 

prognosis, but also was cost-effective by reducing the length 

of hospitalization needed to diagnose GCA.

Finally, Hocevar et al8 performed a prospective longitu-

dinal study examining how prompt diagnosis and treatment 

in GCA affected the incidence of permanent vision loss. 

Through an early intervention clinic, rheumatologists per-

formed CDUS and TAB within 1 day of the patient visit and 

obtained results of TAB within 3 hours. Although 35% of 

patients experienced visual symptoms, <6% of patients in this 

early intervention clinic experienced permanent deficits, as 

compared to the 15%–20% rate reported in the literature. The 

study also concluded that CDUS and PET/CT significantly 

aided in quickly recognizing and initiating corticosteroid 

therapy in patients with GCA.

These FTCs further provide evidence that early diagnosis 

and then treatment largely impact permanent vision loss,9 and 

warrant further investigation as models of GCA intervention.

Diagnostic value of laboratory 
studies
To increase clinical suspicion for GCA and diagnose the con-

dition as early as possible, it is useful to interpret a patient’s 

signs and symptoms in light of certain laboratory studies. 

The diagnostic and therapeutic value of these laboratories 

will be discussed below.

Erythrocyte sedimentation rate
ESR measured with the Westergren method is a commonly 

used laboratory value that assists in the diagnosis of GCA.2 

While ESR is a sensitive test, when interpreted in isolation, 

the test is nonspecific; therefore, it must be interpreted in 

light of the patient’s clinical picture. ESR can vary based 

on numerous factors, such as age and gender; ESR tends to 

increase with age, and women generally have higher ESR 

than men.27 Therefore, in order to estimate appropriate 

upper limits for what is considered a “normal” ESR, Miller 

et al provide a formula that accounts for how discrepancies 

in age and gender affect ESR. For men, the upper limit of 

normal ESR can be calculated as age divided by 2, while 

for women, this is calculated by the woman’s age plus 10, 

the sum of which is divided by 2.28 ESR may be elevated in 

numerous systemic conditions besides GCA, such as anemia, 

diabetes, malignancy, pregnancy, hypercholesterolemia, and 

infection.1,29

While a markedly elevated ESR level (>50 mm/h) has 

been included by ACR as one of the five criteria used to 

classify GCA, studies have shown that in 5%–30% of cases, 

patients may have a normal to low ESR.1,27 In their 27-year 

clinical study, Hayreh and Zimmerman1 report that initial 

ESR in those with TAB-proven GCA varied between 4 and 

140 mm/h, while in healthy individuals, ESR was found to be 

between 1 and 59 mm/h. This overlap in ESR values between 

normal individuals and positive-TAB GCA patients suggests 

that GCA cannot be excluded based on a normal–to-low 

ESR.1 Salvarani et al27 also sought to evaluate the frequency 

of normal ESR in patients with biopsy-proven GCA. Results 

showed that when using the ACR definition of significant ESR 

(>50 mm/h), 10.8% of patients with biopsy-proven GCA had 

ESR <50 mm/h. These studies lead to the conclusion that a 

normal ESR should not delay the initiation of corticosteroid 

treatment if the other clinical criteria for GCA are met.27
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Finally, the potential impracticality of obtaining a patient’s 

ESR can also limit its value in the early recognition of dis-

ease. Factors such as a low testing temperature, use of an 

inappropriately sized tube (<2 mm in diameter), and a delay 

of >3 hours between obtaining and measuring ESR can alter 

ESR results, possibly affecting clinical decision-making.2

C-reactive protein
CRP is an acute-phase plasma protein produced by the liver, 

and like ESR, is a sensitive but nonspecific test that when 

elevated has been associated with a host of other conditions 

besides GCA, such as tissue necrosis, infection, surgical 

tissue injury, transplantation, inflammation, and myocardial 

infarction.29 Gender also seems to slightly affect the diag-

nostic value of CRP. In males, the sensitivity and specificity 

are 100% and 83%, respectively, while for females, they are 

100% and 79%.29 Still, the use of CRP has some advantages 

over ESR in the diagnosis of GCA. Unlike ESR, CRP is not 

affected by age or hematologic factors.2 CRP has been found 

to be a more sensitive and reproducible laboratory value in 

GCA, and, unlike ESR, is quick and easy to obtain. Hayreh 

et al29 demonstrated that compared to other laboratory val-

ues, CRP correlated the most with a positive TAB. Due to 

these advantages, CRP is considered a superior test to ESR 

and is a useful marker for diagnosis and disease monitoring 

in GCA patients.29 Studies have shown that having a CRP 

>2.45 mg/dL correlates with a 3.2–5.3 times higher chance 

of having GCA compared to CRP values <2.45 mg/dL.1,30 

Finally, when monitoring response to treatment, CRP returns 

to normal more quickly than ESR.5

interleukin 6
IL-6, a product of T-cells, B-cells, endothelial cells, fibro-

blasts, and macrophages, has been shown to be increased in 

inflamed arteries, potentiating the inflammatory responses 

of GCA.31 While Hayreh et al29 concluded that IL-6 was not 

a significantly more useful marker than CRP, Weyand et al6 

found that compared to both ESR and CRP, IL-6 was a more 

sensitive biologic marker in predicting disease activity, found 

to be elevated (>6.1 pg/mL) in 92% of untreated patients.

Using IL-6 as a marker of GCA activity has several 

advantages over ESR. IL-6 is not affected by hematologic 

factors (ie, anemia, red cell morphology, plasma protein 

concentration), and is the specific inflammatory cytokine 

released during vascular insults.6 IL-6 also plays an important 

role in the production of downstream acute-phase reactants 

such as CRP; therefore, as IL-6 is more directly related to the 

mechanism of injury in GCA (vascular insult) and is upstream 

from markers like CRP, it is a more direct reflection of the 

disease activity in GCA.6

Thrombocytosis
Studies have suggested that elevated platelet counts may 

have predictive value for a positive TAB.30,32 Foroozan et al32 

found that while an elevated platelet count (>400k) was a less 

sensitive marker than ESR, the presence of thrombocytosis 

may be a more specific marker than ESR with a specificity 

of 91%, far exceeding the specificity of ESR in their study. 

Furthermore, according to a study by Walvick et al,30 the 

odds of a positive TAB result were 1.5 times greater with an 

elevated ESR (47–107 mm/h), 5.3 times higher with elevated 

CRP (>2.45 mg/dL), and 4.2 times higher in patients with 

platelet counts >400,000/μL. The study concluded that the 

combination of an elevated CRP and platelet count was a 

better predictor of a positive biopsy than elevated ESR alone, 

and if all three lab values were elevated, then the odds of a 

positive TAB increased by eightfold.30 Therefore, it is recom-

mended to obtain a complete blood count, ESR, and CRP in 

patients with suspected GCA.

value of laboratories in monitoring 
treatment response
Compared to the clinical signs and symptoms of GCA, mark-

ers such as ESR and CRP are considered the more reliable 

and sensitive indicators of disease activity and relapses, 

often informing the course of corticosteroid treatment.1 

The rate of corticosteroid taper and ideal maintenance dos-

ing is, therefore, currently guided by the goal of achieving 

the lowest levels of ESR and CRP with the lowest dose of 

corticosteroids.1 While this is general practice, it should be 

mentioned that in their study, Kermani et al33 found that in 

21% of patients, relapses were associated with normal ESR 

(defined as <20 mm/h) and normal CRP (defined as <5 mg/

dL). Furthermore, studies suggest that even after initiation 

of corticosteroids, arterial inflammation often persists.6 As 

ESR often returns to normal levels soon after corticosteroid 

therapy has been started, ESR may not be the ideal sensitive 

marker for monitoring vascular inflammation.6 Therefore, 

using ESR and CRP to monitor disease activity and guide 

treatment decisions may not always be reliable. Furthermore, 

in their study assessing IL-6 as a biologic marker of disease 

activity, Weyand et al6 report that during disease flares, 

elevated ESR was only found in 58% of flares compared to 

an elevated IL-6 level in 89% of flares. This suggests that IL-6 

may be a more sensitive alternative to ESR as an indicator of 

inadequate immunosuppression and disease relapse.
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GCA patients with negative TAB
Although TAB is considered by many authors to be the “gold 

standard” for the diagnosis of GCA, a negative TAB does not 

completely rule out GCA as a diagnosis. According to a study 

by Bornstein et al,34 20.3% of those with a negative TAB were 

eventually diagnosed with GCA. Factors that contribute to the 

limitations of TAB include sampling error due to segmental 

nature, previous steroid use, and a phenotype not associated 

with cranial arteritis.34 It is of great importance to recognize 

these limitations as it has been estimated that 40% of GCA 

cases have a negative TAB result.34

Due to this limitation, according to Bornstein, diagnosis 

should be based more on clinical presentation, lab features, 

and response to high-dose corticosteroids.34 As stated previ-

ously, the ACR criteria should not be used as a sole diagnostic 

criteria, although the fulfillment of the criteria in combination 

with PMR-like symptoms increases the likelihood of GCA 

despite a negative TAB.34 In fact, it has been shown that 

81.6% of GCA patients with a negative TAB fulfilled the 

ACR criteria.34 It is these TAB negative patients who might 

benefit most from concomitant TA ultrasound.

GCA patients with negative TABs have been studied by 

Bornstein et al to determine the best predictors for their diag-

nosis. These predictors were found to be fulfillment of the ACR 

criteria, clinical diagnosis of PMR, and thrombocytosis.34 The 

most common symptoms found in these patients at presentation 

were headache, constitutional symptoms, PMR, and anemia. 

It was also found that TAB negative patients tended to have 

higher rates of elevated ESR, platelet counts, liver function test 

levels, white blood cell counts, and jaw claudication.

Treatment of giant cell arteritis
Corticosteroids
Rapid and effective control of inflammation is of paramount 

importance. Since the 1950s, this has been achieved by the 

mainstay of GCA treatment: urgently administered high-dose 

corticosteroids.35 While corticosteroids are by no means a 

cure for GCA, ever since their introduction as a standard 

treatment for GCA, the incidence of blindness in patients 

with the disease has significantly decreased.6,36

In one study examining GCA patients with visual symp-

toms (ie, amaurosis fugax), 58% of patients whot were started 

on corticosteroids within 24 hours of visual symptom onset 

experienced improvement in those symptoms.37 However, 

in those patients with delayed corticosteroid initiation, only 

6% experienced improvement in visual symptoms.37 Further-

more, in those patients who do not receive corticosteroids, 

up to 60% suffer vision loss in the contralateral eye, whereas 

if corticosteroids are given, that probability is decreased to 

10%–20%.38 Prompt initiation of corticosteroids is, there-

fore, essential to improve the visual prognosis in patients 

with GCA.

Typically, corticosteroid therapy is promptly initiated 

if the patient’s signs, symptoms, and/or laboratory studies 

(ESR/CRP) intimate that GCA is the likely diagnosis.37,39 

Treatment should not be delayed awaiting the results of the 

TAB.1 Initial dosing depends on the patient’s symptoms: in 

those without visual or neurologic symptoms, initial steroid 

dosing of 40–60 mg (not <0.75 mg/kg) per day is appro-

priate.40 In patients presenting with visual or neurologic 

symptoms (ie, jaw claudication, amaurosis fugax, and so on), 

however, higher doses consisting of either 1–1.5 mg/kg of 

oral prednisone per day or IV methylprednisone (1 g daily for 

3–5 days) should be started.1,40,41 Patients with GCA should 

experience significant symptomatic improvement within 

1–2 days of starting corticosteroid treatment; if they do not, 

this suggests that GCA may not have been the diagnosis.41

The question of whether these steroids should be deliv-

ered to the patient orally or intravenously still remains 

unanswered. Multiple studies have been performed to eluci-

date whether the method of corticosteroid delivery impacts 

outcomes in patients with GCA. In their randomized, double-

blinded, placebo-controlled clinical trial, Mazlumzadeh et al42 

found that initially treating patients with IV steroid pulses 

was associated with faster weaning of oral corticosteroids, 

higher rates of sustained remission after treatment cessation, 

and lower cumulative corticosteroid dosing. Also, in favor of 

initial treatment with IV corticosteroids, Chan et al43 found 

improved visual outcomes in those treated with high-dose 

(1000 mg per day) IV corticosteroids for 3 days vs those 

solely treated with oral corticosteroids. However, Hayreh and 

Zimmerman39 found no benefit to high-dose IV dexametha-

sone (450 mg per day) for 3 days followed by oral prednisone 

vs oral prednisone alone. Although evidence is conflicting, 

considering the increased bioavailability and higher dosing 

potential of intravenously administered CS, general opinion 

leans in the favor of using IV corticosteroids as induction 

therapy for GCA, especially in patients at high risk for vision 

loss.2,36 In patients with visual symptoms, we recommend 

initial treatment with IV methylprednisolone (1000 mg/day) 

for 3 days, followed by 3–4 weeks of oral prednisone (80–100 

mg/day).36 For patients who would benefit from IV corticoste-

roids, hospitalization to closely monitor visual changes and 

corticosteroid-associated adverse effects is recommended.3
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Duration of treatment
The duration of treatment with corticosteroids may last 

months to years and is determined by both resolution of 

patients’ symptoms and normalization of inflammatory 

markers (ESR/CRP).36 CRP typically stabilizes earlier than 

ESR.1,37 A gradual tapering of high-dose corticosteroids can 

be started once ESR and CRP are stabilized, eventually cul-

minating in either complete weaning off of corticosteroids 

or finding a stable maintenance dose. Slower tapering is typi-

cally less likely to result in relapse of disease.3 The tapering 

regimen typically consists of a 10 mg decrease in dosage 

every 2 weeks until dose is 20 mg; dose is decreased by 2.5 

mg every 2–4 weeks until reaching 10 mg. Afterwards, dose 

is decreased by 1 mg every 1–2 months.40 After inflammation 

has been appropriately suppressed, the goal of treatment is to 

maintain low levels of inflammatory markers with the lowest 

dose of prednisone.1 However, with increases in inflammatory 

markers, dosage is also immediately increased. Due to the 

individual variability of optimal corticosteroid dosage and 

time to reach lowest possible prednisone dose, maintenance 

therapy of GCA is customized for each patient.1 Recurrence 

of GCA is not uncommon during corticosteroid taper, with 

relapses occurring at least once in up to 50% of patients.1,31,44 

For some patients, corticosteroid therapy may be discontin-

ued within 1–2 years; however, due to the chronic relapsing 

nature of GCA, the duration of corticosteroid therapy in most 

GCA patients is indefinite.1,44 Therefore, patients with GCA 

in whom corticosteroid has been completely discontinued, 

periodic monitoring for relapses should still be performed.36

Unfortunately, long-term corticosteroid therapy is com-

monly associated with significant comorbidities related to 

the age of the patient and cumulative corticosteroid dosage.44 

These complications include steroid-induced diabetes, arte-

rial hypertension, osteoporosis, cataracts, infection, and psy-

chosis.31,38 In fact, in the age group of GCA, 86% of patients 

treated with long-term corticosteroid therapy suffered from 

these corticosteroid-related complications within 10 years.38 

Due to the need to consistently monitor for these significant 

adverse effects and flares, it is essential to consult with the 

patient’s primary care provider and/or rheumatologist.

In their article, Buttgereit et al45 review risk management 

for some of the most worrisome complications of cortico-

steroid therapy. It is essential to monitor and manage the 

risks of these adverse effects. For osteoporosis, risk should 

be assessed based on history and fracture risk assessment 

tool, and bone mineral densities and vitamin D levels may 

be included in risk monitoring. Lifestyle interventions such 

as physical exercise (specifically weight bearing), smoking 

cessation, limited alcohol, and increased dietary calcium 

should be encouraged. Unless contraindicated, all patients on 

high-dose corticosteroids should be referred for consideration 

for bone-protective therapies. The risk of steroid-induced 

osteoporosis may be managed with calcium and vitamin 

D supplementation, and possible preventative therapy with 

bisphosphonates. To best manage the risk of hyperglycemia, 

patients on corticosteroids should be encouraged to reduce 

their weight, consume a healthy diet, and exercise regularly. 

Monitoring by the primary care physicians or rheumatolo-

gists should include regular blood and urine testing. For the 

cardiovascular complications that may result from cortico-

steroid use, risk should be assessed per national guidelines, 

and patients should be encouraged to consume a healthy 

diet, exercise, restrict sodium intake, and quit smoking. For 

patients with high risk of cardiovascular complications, it 

is suggested to regularly monitor blood pressure and serum 

lipid panels before and after starting corticosteroids. The 

frequent complications of corticosteroid treatment highlight 

the need to develop steroid-sparing maintenance therapies. 

Therefore, several randomized, controlled trials have been 

performed to evaluate effective steroid-sparing regimens for 

the treatment of GCA.

Steroid-sparing agents
Tocilizumab
IL-6, a product of B-cells, T-cells, endothelial cells, macro-

phages, and fibroblasts, has been demonstrated to be elevated 

in the inflamed arteries affected by GCA.31 TCZ binds to both 

soluble and membrane-bound IL-6R and inhibits IL-6-medi-

ated differentiation of naive TH cells to TH17 cells.1,46 The 

level of disease activity in GCA has been shown to correlate 

with the serum levels of IL-6, and in patients who were both 

treated and not treated with corticosteroids, IL-6 has been 

shown to be a more sensitive biologic marker for disease 

activity than ESR.6 On this basis, many studies, including a 

phase 2 trial, were performed to analyze the efficacy of the 

IL-6 receptor inhibitor, TCZ, and showed promise.47,48

Recently, the GiACTA trial confirmed these results via 

a multicenter, randomized, controlled trial.49 In this 1-year 

trial, 251 patients with GCA were randomly assigned to one 

of the treatment arms: a combination of TCZ weekly with 

26-week prednisone taper, a combination of TCZ biweekly 

with 26-week prednisone taper, placebo with a 26-week 

prednisone taper, and placebo with 52-week prednisone 

taper.31 Disease remission was determined by normalization 

of CRP (<1 mg/dL) and absence of flare, which was defined as 

ESR >30 mm/h or relapse of the clinical signs and  symptoms 
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of GCA, as well as the necessity to increase prednisone dose. 

Sustained remission was defined by consistent remission 

between week 12 and 52 while adhering to prednisone taper. 

Outcomes measured at 52 weeks showed that 56% and 53% 

of patients receiving TCZ weekly and biweekly, respectively, 

achieved and sustained remission, compared to 14% and 

18% of those on placebo and 26-week and 52-week predni-

sone taper, respectively. The TCZ treatment arms also had 

decreased rates of flare (23% of those on weekly TCZ, 26% 

on biweekly TCZ) compared to placebo (68% of those on 

26-week taper, 49% on 52-week taper). Furthermore, in arms 

receiving TCZ, rate of adverse events was lower than those 

in the placebo group. Some criticisms have arisen since the 

publication of the GiACTA trial.50 While follow-up studies 

are needed to evaluate safety and efficacy of TCZ beyond 

52 weeks, TCZ has been proven by randomized trial to be 

superior to placebo and prednisone regimens in maintain-

ing remission and was associated with reduced cumulative 

corticosteroid dosage over a 52-week period.49

Anti-TNF agents
TNF alpha is a product of the activated macrophages and plays 

a role by promoting expression of various adhesion molecules 

and promoting leucocyte infiltration. It also upregulates MMP 

activity that can directly cause endothelial damage. Hence, 

blocking the TNF alpha inhibitors can play an important role 

limiting the inflammation-mediated damage in GCA.51,52

Numerous randomized, controlled trials have shown that 

anti-TNF agents are not effective in maintaining or inducing 

remission in patients with GCA. In their prospective double-

blind placebo-controlled trial, Martínez-Tabaoada et al53 

demonstrated that after 12 months, 50% of patients receiving 

etanercept were able to successfully wean off corticosteroids 

compared to 22.2% of patients in the placebo group; however, 

the P-value was not significant. Seror et al54 also conducted 

a multicenter, randomized, controlled trial to examine adali-

mumab as a potential steroid-sparing agent in the treatment 

of GCA. Results of this study showed that among the 70 

patients enrolled, adding a 10-week course of adalimumab 

did not improve remission rates in patients on <0.1 mg/kg of 

corticosteroids at 6 months.54 The results of a randomized, 

controlled trial showed that the anti-TNF infliximab was also 

found not to decrease relapse rates, nor did it decrease relapse 

rates in patients tapered to 10 mg/day of corticosteroids.55

Methotrexate
Three prospective randomized, controlled trials have been 

performed to assess the efficacy of methotrexate in the 

 treatment of GCA. Two of these studies yielded similar con-

clusions: during corticosteroid taper, no significant difference 

was found in cumulative dose or duration of corticosteroid 

therapy in patients assigned to the methotrexate group vs the 

placebo group.56,57 In the third study, however, it was found 

that compared to a regimen of corticosteroid and placebo, the 

treatment of patients with a combination of corticosteroid and 

methotrexate yielded lower rates of relapse (45% vs 84.2%).58 

Finally, in a meta-analysis by Mahr et al59 of 161 patients, 

use of low-dose methotrexate as an adjunctive therapy was 

found to result in a reduction in cumulative corticosteroid 

dose and higher rates of maintaining steroid-free remission.

Abatacept
In a recent multicenter, randomized, withdrawal-design trial, 

Langford et al35 analyzed the efficacy of the fusion protein, 

abatacept, in the treatment of GCA. Abatacept consists of 

the extracellular-ligand-binding domain of CTLA-4 and a 

modified Fc region of IgG1. By binding CD80 and CD86 

with its CTLA-4 component, abatacept prevents CD28-

mediated T-cell co-stimulation.35 While it has been approved 

by the United States Food and Drug Administration in the 

treatment of rheumatoid arthritis and juvenile idiopathic 

arthritis, until 2017, no randomized, controlled trials had 

been performed to assess the efficacy of the fusion protein 

in the treatment of GCA. In the study, 41 GCA patients who 

attained remission on standardized prednisone taper (down 

to 20 mg/day) and abatacept by week 12 were randomized to 

2 groups: 1 continued to receive abatacept, while the other 

received placebo. Prednisone was then discontinued at week 

28. Results revealed that in the abatacept arm, the relapse-

free rate at 12 months was 48% vs 31% of those receiving 

placebo. Furthermore, a significantly longer median period 

of remission was associated with the abatacept (9.9 months) 

vs the placebo group (3.9 months). Finally, no difference 

was found between abatacept arm and placebo arm in rate 

or severity of adverse events (ie, infection).

Conclusion
In summary, clinicians should consider GCA in the dif-

ferential diagnosis of elderly patients with acute pain in the 

distribution of the external carotid artery (eg, headache, scalp 

tenderness); PMR; or acute/transient visual loss or diplopia. 

Prompt laboratory evaluation (eg, ESR, CRP, platelet count) 

followed by empiric high-dose corticosteroid therapy is 

warranted in patients suspected of having GCA. Although 

ultrasound techniques are improving for the diagnosis of 

GCA, TAB remains the current best confirmatory test for 
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GCA. TA ultrasound, however, may have higher sensitivity 

and may play a role in TAB negative patients or in monitoring 

of clinical response to treatment or for GCA relapse. Patients 

with GCA often require long durations of steroid therapy and 

steroid-related complications are common. The management 

of these side effects may require multidisciplinary care and 

the need of steroid-sparing regimens.
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