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Conundrum of GCA

• Commonest vasculitis of the elderly, but it is still rare

• Can cause irreversible blindness and stroke, but doesn’t increase 
mortality

• Frequent diagnostic uncertainty

• Effective treatment, but with too much morbidity



http://www.ezilon.com/maps/world-political-maps.html

Per 100 000 in population aged ≥ 50 years

SA 3.3

Canada 4.9



The epidemiology of GCA in Otago, NZ

AIMS:

• To study the epidemiology of biopsy proven giant cell arteritis (GCA) in patients in the Otago 
region, New Zealand.

MATERIALS AND METHODS:

• Records of 363 consecutive patients who underwent temporal artery biopsy at Dunedin Hospital 
between 1996–2005 were reviewed. Annual incidence of biopsy-proven GCA was estimated

RESULTS:

• biopsy-proven GCA was diagnosed in 70 (19%) patients. Mean age of biopsy-positive group was 
72.8 years 

• Mean annual incidence of GCA in Otago was 12.73/100,000 CI (11.7–14.3, p<0.5) for patients ≥50 
years over the 9 years of observation.

CONCLUSIONS:

• The first large study of GCA from Australasia demonstrated that a variation in the annual 
incidence rate for giant cell arteritis in Otago, New Zealand showed a cyclic pattern. The overall 
incidence seems to reflect the ethnic origins of the majority of the population from Britain.

Abdul-Rahman et al, N Z Med J. 2011;124:44-52

https://www.ncbi.nlm.nih.gov/pubmed/21475359


METHODS: 

• Patients with biopsy-proven GCA were identified from pathology reports of temporal artery biopsies at SA Pathology lab, from 1 January 1992, to 31 

July 2011. 

• Epidemiological data were collected through patient questionnaires and standardised case note reviews. Incidence was estimated using ABS 

population data for SA. 

RESULTS: 

• 314 cases of biopsy-proven GCA (72% female)

• Mean age at diagnosis of GCA was 78 years (interquartile range 72-82). 

• The estimated population incidence for people over 50 was 3.2 per 100,000 person years. 

• Incidence increased with each age decade. 

• Seasonal variation (P = 0.015), with higher rates observed in the summer months. Clinical data were available for 163 patients (68% female, median 

age 78 years). 

• The most common presenting clinical features were temporal headache (74%), visual disturbance (68.4%), jaw claudication (59.3%) and symptoms of 

polymyalgia rheumatica (56%). 

CONCLUSIONS: 

• This is the first epidemiological study of Australian biopsy-proven GCA patients. 

• Low incidence of GCA. Possible underascertainment of cases

Intern Med J. 2014;44(1):32-9.

https://www.ncbi.nlm.nih.gov/pubmed/24118799


Risk of mortality in patients with giant cell arteritis: A systematic review 
and meta-analysis.

Standardized Mortality Ratios (SMR)
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Reykjavik Study 
(Tomasson, 17th Annual Vasculitis and ANCA workshop, London, 2015)
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-Population-based study of GCA with positive temporal artery biopsy (TAB)

- Original histology was obtained from pathology report

- All TAB were re-examined

- Patients were follow-up over time, till study census or death



Reykjavik Study 
(Tomasson, 17th Annual Vasculitis and ANCA workshop, London, 2015)
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-Population-based study of GCA with positive temporal artery biopsy (TAB)

- Original histology was obtained from pathology report

- All TAB were re-examined

- Patients were follow-up over time, till study census or death

MORTALITY INCREASES DRIVEN BY UNREPORTED GCA ON ORIGINAL BIOPSY AND 

THEREFORE UNLIKELY TO BE TREATED FOR GCA IN ICELAND



Temporal artery biopsy

• Temporal artery biopsy considered gold standard but high false negative rate due to skip 
lesions

• Generally not standardised in technique or pathological assessment  

• Biopsy technique, length are important

• RCT of ultrasound-guided v blind temporal artery biopsies yielded no improvement 
the sensitivity of TAB in diagnosing GCA (Germano, 2015, Rheumatology)

• Training can be used to improve inter-rater reliability (Hernandez-Rodriguez et al, 2015)

• Conflicting data on prediction of  clinical outcomes by biopsy results (Ting et al, 2014; 
Hernandez-Rodriguez et al, 2015). 
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Determinants of Positive Temporal Artery Biopsies in the Veterans 

Health Administration National Database Cohort
Authors: Chung SH, Morcos MB, Ng B.  Arthritis Care Res (Accepted April 1, 2019)

• This study utilizing a national database of U.S. veterans (n=3057, 10% 
positive) demonstrates that longer length temporal artery 
(TAB)>3.0cm  biopsy is more likely to yield a positive result. (OR 1.58, 

CI 1.06-2.36, p<0.05) 

• A higher rate of positive TAB was observed in those who underwent 
initial bilateral TAB compared to unilateral TAB. (OR 1.83, CI 1.29-2.59, 
p<0.01).

• The initiation of prednisone ≥ 30 mg daily beyond 42 days prior to 
TAB did not affect the yield of TAB.







What else is needed?

• Alternative diagnostic techniques: 

• Imaging

• Temporal artery ultrasound

• MRI of scalp artery

• PET scan 

• Biomarker

• Histological techniques 



The Diagnostic Accuracy of PET/CT Compared with Temporal 
Artery Biopsy for Giant Cell Arteritis

Dr Anthony Sammel

On behalf of the Giant cell Arteritis and Pet Scan (GAPS) study team 
A. Sammel, E. Hsiao, G. Schembri, K. Nguyen, J. Brewer, L. Schrieber, B. Janssen, P. Youssef, C. Fraser, E. Bailey, D. Bailey, P. Roach, R. Laurent



Giant Cell Arteritis (GCA) and PET/CT scan

GCA vascular involvement

4 Cranial, aorta, peripheral arteries

PET/CT scan

4 Increased tracer (FDG) uptake in vessel wall

4 Historically unable to visualise cranial arteries

4 Resolution improved on time-of-flight scanners

Biopsy positive GCA

Maxillary

Artery

Temporal

Artery

FDG uptake scale
MaxMin

Slides, study and research by Dr Tony Sammel



Giant cell Arteritis and Pet Scan (GAPS) study 

Aim

Design

ClinicalTrials.gov Identifier: NCT02771483

Patients

PET/CT protocol

Reference tests 

(blinded to PET)

Determine the diagnostic accuracy of PET/CT for GCA

Prospective, double blinded cross-sectional study 

• Newly suspected of having GCA

• < 72 hours of corticosteroids, prior to biopsy

• Vertex to diaphragm, 1mm CT sections, TOF scanner

• 2 blinded nuclear medicine physician readers

• Global assessment for GCA

• Temporal artery biopsy (TAB)

• Clinical diagnosis at 6 months



Results: Baseline characteristics

Age, median 69 years

Headache 91%

Vision disturbance 33%

Biopsy positive GCA 12/58 (21%)

Clinically positive GCA 21/64 (33%)

Patient flow

96 screened

64 enrolled

58 completed TAB

61 completed 

follow-up

Sammel A. Arth Rheumatol. 2019 Mar 8. doi: 10.1002/art.40864



Primary outcome: PET/CT compared with TAB

58 Patients

TAB positive TAB negative

PET/CT positive 11 7

PET/CT negative 1 39

Total 12 46

Only one false negative 

study

3/7 ‘false positive’ cases 

had a clinical diagnosis 

of GCA

Performance

4Sensitivity: 92%

4Specificity: 85% 

4Negative predictive value: 98% High NPV: Good ‘rule 

out’ test

Inter-observer 

reliability

4Kappa = 0.65. Moderate agreement. 

Sammel A. Arth Rheumatol. 2019 Mar 8. doi: 10.1002/art.40864



Additional PET/CT findings
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Percentage of biopsy positive patients with FDG uptake by artery

Findings

4 Cranial artery uptake is common 

and must be assessed

4 Aortitis is common

4 Vasculitis mimics were detected 

in 13 patients (20%) 

Cranial arteries

Sammel A. Arth Rheumatol. 2019 Mar 8. doi: 10.1002/art.40864



Conclusions

Conclusions

4 PET/CT of the head, neck and chest has high diagnostic accuracy for GCA

4 Suitable first-line test for newly suspected GCA

4 Not perfect: Low threshold to perform temporal biopsy if picture doesn’t fit

4 Assist in detecting vasculitis mimics and aortitis

Sammel A. Arth Rheumatol. 2019 Mar 8. doi: 10.1002/art.40864



The Temporal Artery Biopsy vs US in diagnosis 
of GCA (TABUL) study 
• Prospective, multi-centre cohort study of 381 patients (median age 71.1 years; 

72% female), comparing TAB to colour duplex sonography ultrasound  (CDUS) 

of temporal and axillary arteries for diagnosis of newly suspected GCA

• Standardised comprehensive ultrasound protocol and extensive training of 

ultrasonographers (50% clinicians, 10% radiologist, 40% radiographers)

• Primary outcome: Clinical GCA diagnosis at 2 weeks (followed up at 6 months)

Luqmani R, et al. Health Technol Assess. 2016 Nov;20(90):1-238.

Ultrasound Biopsy

Sensitivity 54% (95% CI 48-60%) 39% [95% CI 33-46%]

Specificity 81% (95% CI 73-88% 100%, [95% CI 97-100%]

https://www.ncbi.nlm.nih.gov/pubmed/27925577


TABUL study 
Report’s conclusions:

Scan all suspected patients from GP and performed biopsies only on negative cases, 

• sensitivity increased to 65%  

• specificity was maintained at 81%, 

• reducing the need for biopsies by 43%. 

• cost-effectiveness (incremental net monetary benefit) was £485 per patient in favour of 

ultrasound with both cost savings and a small health gain

• Inter-rater analysis

• moderate agreement among sonographers (intraclass correlation coefficient 0.61, 95% CI 0.48 to 0.75), 

• Moderate agreement similar to pathologists (0.62, 95% CI 0.49 to 0.76)

• TABUL STUDY SONOGRAPHERS WERE HIGHLY TRAINED AND COMPRISED BOTH CLINICIANS AND 
SPECIALISED SONOGRAPHERS WHO DO IT FREQUENTLY

• SIMILAR SENSITIVITY TO CURRENT ‘GOLD STANDARD’ OF TEMPORAL ARTERY BIOPSY 

Luqmani R, et al. Health Technol Assess. 2016 Nov;20(90):1-238.

https://www.ncbi.nlm.nih.gov/pubmed/27925577


High resolution magnetic resonance imaging (MRI) of scalp arteries (Rheame et al, 

Arthritis Rheumatol 2017;69:161-8.

• PICTURE

University of Adelaide 24
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LIMITATIONS WITH STUDY:

1. Unclear about methods of recruitment

2. clinicians were not blinded to MRI results so likely to have influenced clinician 

3. Incomplete follow up

4. Single reader 

REFERENCE TEST

TEMP AA BIOPSY ACR CRITERIA CLINICIAN

DIAGNOSIS 

SENSITIVITY 94% 39% 64%

SPECIFICITY 78% 83% 89%

POSITIVE 

PREDICTIVE VALUE

48% 90% NR

NEGATIVE

PREDICTIVE VALUE

98% 25% NR
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LIMITATIONS WITH MRI:

1. Radiologic learning curve

2. Moderate reliability

3. Positive findings decrease with steroid use (particularly after 2 weeks)

MRI Grading No of patients Positive biopsy 

findings (%)

0 27 0%

1 83 2%

2 45 40%

3 16 69%

CONCLUSION: Suggests that MRI could be used as the initial diagnostic 

procedure in GCA.
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Courtesy of Dr Jem Ninan

Glucocorticoids are backbone 

of therapy



Steroid use in GCA: SA GCA Registry (Dunstan, Int Med J, 2013)

Median initial steroid dose 

was 60 mg

Median duration of steroid 

use 4.5 years. 

Corticosteroid side-effects 

were common, affecting 89%, 

with 34% reporting five or 

more.



Prevalence of giant cell arteritis relapse in patients 
treated with glucocorticoids: a meta-analysis
Mainbourg et al. Arthritis Care Research [Early release April 5, 2019]

• Giant cell arteritis relapses occur in half of patients receiving GC 
alone.

• Relapse rate may be related to short duration of GC administration.

• No effect related to higher initiating dose.

• The relapse prevalence was higher in RCTs than in observational 
studies.



French cohort of 326 patients with GCA [73% female]

Mean follow-up 62 months [range 12-262]

32% LVV on imaging at baseline

171 [52%] patients relapsed

Significant predictors of relapse [multivariate analysis]

-presence of LVV at diagnosis HR 1.49 [p=0.04]

-stroke associated with lower risk of relapse HR 0.21 [p=0.005)

No difference in GC doses at baseline, 3 or 6 months between 

those who relapsed and those who didn’t

Patients who used GC-sparing agents (predom MTX) had 

shorter GC therapy duration [36 v 61 months; p=0.008]



T

DRUG TYPE of STUDY Date DRUGS NUMBERS RESULTS

Adalimumab (anti-

TNF)
Multicentre RCT 2014

GC + 

adalimumab/placebo
70 (34 adalimumab)

No difference in 

remission, remission 

duration or 

cumulative GC dose at 

26 weeks

Infliximab (anti-TNF) Multicentre RCT 2007
GC + 

infliximab/placebo
44 (28 +infliximab)

Study terminated at 

22 weeks due to lack 

of efficacy

Tocilizumab (anti-

IL6R)
RCT 2016

GC + 

tocilizumab/placebo
30 (20 Tocilizumab)

Lower relapse risk, 

shorter GC duration, 

lower cumulative GC 

dose at 52 weeks

RCT (GIACTA) 2016
GC + 

tocilizumab/placebo
251

Improved sustained 

remission, lower 

cumulative steroid 

dose at 12 months

Abatacept (CTLA-4 

fusion protein)
Multicentre RCT 2015

GC + 

abatacept/placebo
41 (20 abatacept)

Lower relapse risk at 

12 months

Ustekinumab (anti-

IL12, IL23)

Prospective 

uncontrolled study
2015 GC + ustekinumab 12 (refractory GCA)

Significant tapering of 

GC dose, no relapse

Rituximab (anti-CD20) Case report 2005 GC + rituximab 1 (refractory GCA)

Resolution of 

symptoms sustained 

for at least 6 months
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*Relapsing similar age, more likely to be female, higher BMI and 

more depressive symptoms

Average age of GiACTA patients was approximately 10 years younger 

than SA GCA Registry patients
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Relapsing disease

Newly diagnosed disease
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Adverse events (no deaths, no bowel perforations)
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Risk factors for treatment failure in patients with GCA treated with tocilizumab plus 

prednisone versus prednisone. Secondary analysis from GiACTA
Unizony et al. Vasculitis2019 Rheumatology March 2019

• In prednisone only groups, female sex, longer disease duration and lower baseline quality of life 

(QoL) were associated with treatment failure

• In TCZ groups, female sex was not a predictor of failure. Higher global assessment of disease 

activity and lower baseline QoL predicted failure.

Conclusion: Treatment with TCZ resolved treatment disparity between the sexes. 

Impaired baseline HRQoL was an important predictor of treatment failure among TCZ-treated 

patients.



Feb 2019



Feb 2019



Long-term outcome of tocilizumab for patients with GCA: Results from 
Part 2 of the GiACTA trial (Stone J, Abstract presentation, EULAR 2019)

• Among 250 pts treated in the double-blind period, 215 entered part 2 and 197 

(92%) completed 3 years in the trial. 

• Among the 81 TCZ QW and 36 TCZ Q2W pts in CR at wk 52, 38 (47%) and 13 

(36%) pts, respectively, maintained CR during part 2. Of these 51 original TCZ 
pts, 33 (65%) were treatment-free (no TCZ and no GC treatment), which was 
higher than the treatment-free proportion of original PBO pts who maintained CR 

in part 2 (17/38; 45%). 

• Longer median time to first flare while not receiving TCZ was longer for pts in the 

original TCZ groups (TCZ QW,575 days; TCZ Q2W, 428 days) than for pts in the 
original PBO groups (PBO+26,162 days; PBO+52, 295 days); TCZ QW pts 
remained flare-free the longest



Long-term outcome of tocilizumab for patients with GCA: Results from 
Part 2 of the GiACTA trial (Stone J et al, EULAR 2019)



• Cumulative dose over 3 years
• Placebo/pred 26 weeks   5248g

• Placebo/pred 52 weeks   5323g

• TCZqw/pred 26 weeks     2647g

• TCZq2w/pred 26 weeks   3782g

• CONCLUSIONS
• 42% of patients in clinical remission and on no therapy after 1 year of weekly TCZ 

maintained treatment free remission at 2 years 

• i.e. >50% flared

• Lower cumulative dose

• No new safety signals

• Restarting TCZ restored clinical remission



Tocilizumab

• Approved for use in Australia from Aug 1, 2019 for 52 weeks duration

Unanswered questions:

-adverse effect profile of TCZ in real world setting, especially with 
steroid use, older patients

-which patients and which dose

-for example, should TCZ dose be tapered at end of 52 week treatment

-is the best target?





Sem Arthritis Rheum (2018) 48:523-8

Humanized monoclonal antibody that targets the p40 subunit of IL-12 and IL-23 and inhibits cytokine -

cytokine receptor coupling and signaling

No relapses during treatment

Improvement in CT angiography for those with LVV

Larger RCT required.
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A Randomized, Double-Blind Trial of Abatacept (CTLA-4Ig) for the Treatment of Giant Cell Arteritis.

Langford et al. Arthritis Rheumatol (2017)
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Abatacept: n=20

Placebo: n=21 Reduction in relapse rate in 

patients treated with 

abatacept

No difference in AEs

Phase III RCT discontinued



In the biologic pipeline [clinicaltrials.gov]

• Sarilumab (antibody against !L-6 receptor): Phase 3. Randomized, Double-blind Placebo-controlled Study to Test the Efficacy and 

Safety for subjects with giant cell arteritis

• Baracitinib: (JAK inhibitor): Phase 2 study

• Mavrilimumab (antibody against GM-CSF-R): Phase 2, Randomized, Double-blind Placebo-controlled Study to Test the Efficacy 

and Safety for subjects with giant cell arteritis

• Upadacitinib (JAK inhibitor of JAK1 and JAK2 ; suppressive effect on both the Th17 (IL-6, IL-23) and Th1 (IL-12, IFN-γ) pathways): 

Phase 3, Randomized, Double-blind Placebo-controlled Study to Test the Efficacy and Safety for subjects with giant cell arteritis 

• Secukinumab (anti-IL17 antibody): Placebo-controlled Phase 2 Trial to Investigate the Safety and Efficacy of Secukinumab in Giant 

Cell Arteritis (TitAIN)

• Bosentan: Study of the Benefit of Early Treatment With an Endothelin Inhibitor (Bosentan) in Patients With Sudden Blindness 

Due to Giant Cell Arteritis: CECIBO

50

https://clinicaltrials.gov/ct2/show/NCT03827018?cond=giant+cell+arteritis&draw=1&rank=1
https://clinicaltrials.gov/ct2/show/NCT03827018?cond=giant+cell+arteritis&draw=1&rank=1


Therapeutic uncertainties

• methotrexate

• leflunomide

• cyclophosphamide

University of Adelaide 51
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Low dose MTX (7.5-15mg/week

Long lag time to benefit

Is there benefit?

Need a well-designed RCT



Patients treated with LEF achieved 

remission earlier than MTX, and this 

difference was significant in patients with 

higher disease activity (p=0.02). 

No difference in tolerability and reduction 

in ESR and CRP after 6 months of 

treatment between the groups.

Is there benefit?

Need a well-designed RCT



Cyclophosphamide in GCA

• With the increasing recognition of large vessel vasculitis as a frequent manifestation of GCA, there has been 

recent renewed interest in CYC use in GCA. 

• No RCT. Evidence is restricted to small case series and case reports. 

• Systematic review of these (n=88 patients) did reveal efficacy in 84% with 33% experiencing side effects1. 

• Another multicentre analysis of 35 patients with active GCA despite treatment with glucocorticoids ( >=10mg 

prednisolone daily) and either methotrexate or azathioprine for at least 3 months, demonstrated improved 

disease activity and sustained reduction of daily prednisolone intake to <10 mg (mean reduction -13.1 mg or 

-51.6%, p<0.001), was observed in 90.3% of patients2.

de Boysson H,, et al. Is there a place for cyclophosphamide in the treatment of giant-cell arteritis? Semin Arthritis Rheum. 2013; 43: 105-12.                                                 

Loock J, et al. Treatment of refractory giant cell arteritis with cyclophosphamide:a retrospective analysis of 35 patients from three centres 

[Abstract). Ann Rheum Dis. 2013; 71: 227-28.



- 40 patients (28 women, mean age 77 years) underwent a second temporal artery biopsy randomly assigned to 3,6,9 

or 12 months subsequent to the first TAB

- Clinical and laboratory evaluation showed a typical rapid response and continued suppression of clinical 

manifestation

- Unequivocal findings of vasculitis 

- 3 months 7/10

- 6 months 7/12

- 9 months 4/9

- 12 months 4/9

- Lymphocytes present in all positive initial biopsies and remained predominant cell population in later biopsies

- Granulomatous inflammation decreased in a time-dependent fashion (78% at baseline, 25% at 12  months)

- The increased medial fibrosis noted in the second biopsies (60% vs. 33% in primary temporal artery biopsies) 

suggested that the finding may represent a chronic finding in arteritis. 

- In summary, Clinical manifestations were readily suppressed, but vascular changes were gradual and often 

incomplete.



Activity in Large-Vessel Vasculitis Effect of Treatment on Imaging, 
Clinical, and Serologic Assessments of Disease
Banerjee et al, J Rheum [in press]

• Prospective study of 31 patients with LVV treated with TCZ

• When treatment was increased, there was significant reduction in disease activity by imaging,

clinical, and inflammatory markers (p ≤ 0.01 for each).

• When treatment was unchanged, all 3 assessments of disease activity remained similarly

unchanged over 6-month intervals.

• When treatment was decreased, PET activity significantly worsened (p=0.02) but clinical and

serologic activity did not significantly change.

• Treatment of GCA with tocilizumab resulted in significant improvement in imaging and clinical
assessments of disease activity but only rarely did the assessments both become normal.

• SUMMARY: In addition to clinical and serologic assessments, vascular imaging has potential to 

monitor disease activity in LVV and should be tested as an outcome measure in randomized 

clinical trials.







Ann Rheum Dis. 2019 Jul 3. pii: annrheumdis-2019-215672. doi: 

10.1136/annrheumdis-2019-215672. [Epub ahead of print]





Fast track diagnostic pathways to 

improve outcomes 

Standard (n=81) Fast-track pathway (n=56)

GCA Diagnosis 56.8% 58.9%

Sight loss 37% 9.1%

Saw other spec 23.9% 15.2%

UK NHS Setting: Review of all patients with possible GCA by rheumatologist.

No difference in the starting dose of GC between groups.

No difference in number of patients receiving intravenous GC between groups.

(Patil, Dasgupta, 2014)

Norway: Fast-track ultrasound outpatient clinic.

Resulted in reduced permanent visual loss and less inpatient days

(Diamantopoulos et al, 2015)



Future directions and challenges

• Improved diagnostic criteria

• Development of GCA-specific patient reported outcome measures {currently 
involved in international collaboration to develop a disease-specific patient 
reported outcome measure)

• Imaging techniques and biomarkers

• Pathological correlations and standardised reporting of TABs

• Improved treatment strategies

• Better prediction of those at risk of relapse

• When and who should be getting biologic agents

• Role of DMARDs (MTX, leflunomide, cyclophosphamide)

• Fast track pathways to GCA diagnosis to improve outcomes, need to be 
customised for setting

• Long term follow up of patients for large vessel complications

62



Acknowledgments

• Arthritis Genomics Recruitment Initiative in 
Australasia (AGRIA), Collaborators: Prof Alex 
Hewitt, Prof Matt Brown, Dr Tony Merriman, Dr
Bain Shenstone, Prof Graeme Jones, Linda 
Bradbury, Dr Elisabeth de Smit

• Leeds University: A/Prof Sarah Mackie, Prof Ann 
Morgan

• University of West England: Dr Joanna Robson

Back row: Maureen Rischmueller, Sam Whittle, Sue Lester, 

Carlee Ruediger, Sarah Downie-Doyle

Front row: Jem Ninan, Rachel Black, Joanna Tieu


