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Objectives 
• List the official (and unofficial) LVV 
• Review the main characteristics and 

mainstays of the management of GCA 
and aortitis 
 

• Be aware of the future developments in 
the management of LVV 
 



Jennette et al. Arthritis Rheum. 2013 

2012 Chapel hill Nomenclature 



2012 Chapel hill Nomenclature 

• Vasculitis affecting large arteries more 
often than other vasculitides. 

• Large arteries are the aorta and its 
major branches. Any size artery may 
be affected. 

Jennette et al. Arthritis Rheum. 2012 Oct 8. 



The other “unofficial LVV” 

• Overlap between GCA and TAKA 
• Asymptomatic inflammation in the 

aorta in patients who had aortic 
surgery 

• Periaortitis/retroperitoneal fibrosis 
 

Luqmani et al. Curr Opin Cardiol. 2012 





The other “LVV” 

• Overlap between GCA and TAKA 
• Asymptomatic inflammation in the 

aorta in patients who had aortic 
surgery 

• Periaortitis/retroperitoneal fibrosis 
• IgG4-RD/aortitis/aortic aneurysm 

 
Luqmani et al. Curr Opin Cardiol. 2012 



 2,000 to 15,000 in Canada 



Lugo (Spain) 

Gonzales-Gay et al., Ann Rheum Dis 2001 





Petri H et al., Arthritis Care & Research 67(3), March 2015 



Clinical case 
• Mrs. T. A. aged 65 years 

 
• History:  

– Lung emphysema (past smoker) 
– High blood pressure (amlodipine 5 mg OD) 
– Overweight BMI 31 

 
• Diffuse headaches for 2 weeks, neck pain, some jaw pain 

when starting chewing/meals, then had 3 episodes of bilateral 
blurry vision for 30 seconds each within the past 2 days 
 

• On examination, some bilateral temporal tenderness, left TA 
less palpable than the right one, no bruits. Peripheral pulses 
present, but left radial pulse possibly weaker. BP 132/70 on R 
arm and 128/72 on L arm, regular HR 81/min. No neurological 
deficit.  

 



Constitutional symptoms 
Links with PMR 



External carotid branches 



GCA = Horton disease 

Horton Bayard Taylor, 
Magath TB, Brown GE. An 
undescribed form of arteritis of 
the temporal arteries. Proc 
Staff Meet Mayo Clin 1932; 7: 
700-701.  



ACR criteria (1990) 
1. Age at disease onset >=50 years 
  Development of symptoms or findings beginning at age 50 or older 
 
2. New headache 
  New onset of or new type of localized pain in the head 
 
3. Temporal artery abnormality 
  Temporal artery tenderness to palpation or decreased pulsation, unrelated to arteriosclerosis 

of cervical arteries 
 
4. Elevated erythrocyte sedimentation rate 
  Erythrocyte sedimentation rate >=50 mm/hour by the Westergreen method 
 
5. Abnormal artery biopsy 
  Biopsy specimen with artery showing vasculitis characterized by a predominance of 

mononuclear cell infiltration or granulomatous inflammation, usually with multinucleated giant cells 
 
 
* For purposes of classification, ≥3 criteria with a sensitivity of 93.5% and a specificity of 91.2%  
 
 
Hunder et al. The American College of Rheumatology 1990 criteria for the classification of giant cell 

arteritis. Arthritis Rheum 1990;33:1122---8.  



So, what’s next? 
1. Ophthalmological examination? urgent? 
2. Blood work? ESR and/or CRP? 
3. Brain imaging? urgent? 
4. TA biopsy? directly? which side? bilateral? 
5. Other imaging? TA Doppler-US? MRI? 

angioCT? Supra-aortic vessels? Other arteries? 
6. Corticosteroids first? then, think about 

investigations? 



Inflammation 

• Increased C-reactive protein 
• Increased Sedimentation rate 
• Increased WBC (neutrophils) 



CRP and ESR 
• 119 patients with TAB+ (Baltimore) 
• ESR Se=76-86% and CRP Se=97.5% 
• But 

– 1 (0.8%) with normal ESR and CRP 
– 2 (1.7%) with an elevated ESR but normal CRP  

 
Parikh et al, Ophthalmology 2006 Oct;113(10):1842-5 

• 459 TAB+ / 3001 patients who had TAB (CA, US)  
• Odds of a TAB+  

- 1.5 times greater with an ESR of 47 to 107 mm/hr 
- 5.3 times greater with a CRP >2.45 mg/dL 
- 4.2 times greater with platelets >400 000/μL.  

Walwick et al, Ophthalmology 2011 Jan [Epub ahead of print] 
Hayreh et al, Am J Ophthalmol 1997;123:285-96 
 



CRP and ESR 
• All patients undergoing TAB between 2000 and 

2008 and with both ESR and CRP at the time of 
TAB  

• 764 patients (65% women), age 72.7 ±9.2) 
years 

• TAB consistent with GCA in 177 patients (23%) 
• Elevated CRP sensitivity for a TAB+ of 86.9% > 

elevated ESR sensitivity of 84.1% 
• 7 patients (4%) with a TAB+ had a normal ESR 

and CRP at diagnosis 

Kermani et al. Semin Arthritis Rheum. 2012;41(6):866-71 



 



Ferritin IgG autoAb in GCA/PMR 
ELISA using the human ferritin peptide, 
• Se = 92% in 36 GCA and/or PMR 

before CS 
• Se = 69% in 32 patients with disease 

flares 
• Se = 55% in 117 treated 
• and inactive GCA/PMR patients 

 
In controls, false positive rate 
• 29 % (11/38) SLE 
• 3% (1/36) RA 
• 0% (0/31) late onset RA 
• 6.5% (3/46) B-NHL 
• 1% (1/100) blood donors 

 
ELISA using the ferritin peptide of S 

epidermidis 
• Se = 89% in  27 untreated GCA/PMR 

Baerlecken NT et al, Ann Rheum Dis 2012:71:943–947 



Ferritin IgG autoAb in GCA 
• Se 82% in TAB+ patients 
• 34% in diseases such as vasc, SLE 
• 3% in HC 

Regent et al, Ann Rheum Dis 2013:72:1269-70 





Ophthalmological examination 
• 50% [6-70] of the patients have visual 

symptoms/signs (older, less headaches, 
lower ESR) 

• Amaurosis fugax (26.8%) is the main 
symptom (alone in 9.8%), diplopia (8%) 

• Mainly ANTERIOR ischemic optic 
neuropathy (lateral or medial posterior ciliary 
artery circulation) >80%; bilateral in 30%  
chalky white optic disk edema 

• Central RA occlusion 14%, posterior ION 7% 
(optic atrophy+) 

Hayreh et al, Am J Ophthalmol 1998;125:509-520 



http://www.atlasophthalmology.com/bin/atlas?id=115343726-2433861&nav=4841


Denise Goodwin, Review of Optometry  

Large/average-sized cupping of the optic disc  

Non-arteritic AION 

small cup 



Sebag et al, Ophthalmology 1986; 93:357-61  

Normal small cup / markedly large cup in GA 



Stroke 2-4% 



Brain imaging 
• Strokes in GCA 

– 287 patients with TBA+ GCA over a 27 years in Spain 
– 8 (2.8%) patients had strokes (1 in the carotid and 7 in 

the vertebrobasilar territory) between the onset of 
GCA symptoms and 4 weeks after; 6 were men 

– In most cases, stroke occurred after the onset of 
corticosteroids 

– Smoking history was more common (OR, 5.22), 
permanent visual loss (OR, 5.42) and arterial 
hypertension (OR, 5.06). Reduced risk in anemic 
patients (OR, 0.13). 

Gonzalez-Gay et al, Medicine (Baltimore) 2009;88:227-35 
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http://dermatology.cdlib.org/1806/03_csp/6_12-00088/1.jpg


Aviña-Zubieta et al. Ann Rheum Dis, Sept 2014 



P=0.22 

PLOS One 2016 



TAB in GCA 

http://www.atlasophthalmology.com/bin/atlas?id=115343726-2433861&nav=4223


TAB in GCA 
• False negative >40% = low Se 



Temporal artery biopsy 

• 278 TAB (28.4% were +; 19% of TBA- still considered GCA) 
– headache (RR 3.6), jaw claudication (RR 2.9) and 

abnormal TA on palpation (RR 2.5) associated with 
GCA+ (whereas anemia is with a RR 0.35) 

Marí et al, Eur J Intern Med 2009;20:533-6 

• TAB+ if constitutional syndrome (OR = 6.1), abnormal TA 
on palpation (OR = 3.2) and visual signs (OR = 4.9), but not 
headaches  

Gonzalez-Gay et al, Semin Arthritis Rheum 2001;30:249-56 



Predictors of positive TAB 

• Hayreh et al.: 368 p = 106 Bx+ vs. 257 Bx- 
      OR 

• Jaw claudication    9.0 
• Neck pain     3.4 
• ESR 47-107 mm/h    2.0 
• CRP ≥ 24.5 mg/l    3.2 
• Age ≥ 75 years    2.0 

Ophthalmology. 2008 Feb;115(2):298-305 



Predictors of positive TAB 
• González-López et al.: 335 p with GCA 

suspicion, 2001-2010 
– temporal cutaneous hyperalgesia (OR = 10.8; p < 0.001) 
– jaw claudication (OR = 4.6; p = 0.001) 
– recent-onset headache (OR = 4.4; p = 0.001) 
– decreased temporal pulse (OR = 2.8; p = 0.02) 
– pain and stiffness in neck and shoulders (OR = 2.3; p = 0.05) 
– unintentional weight loss (OR = 1.33; p = 0.003) 
– age (OR = 1.085; p = 0.004).  

 
– length of the surgical specimen (OR = 1.079; p = 0.028)  
– erythrocyte sedimentation rate (OR = 1.042; p < 0.001)  

 
– total accumulated dose of previous GC (p = 0.043) but not with number of days 

of previous GC (p = 0.146).  
Acta Ophthalmol. 2013 Dec;91(8):763-8 



TAB in GCA 
• False negative >40% = low Se 
• How to increase Se? 

– Serial cuts, full length study 
– TAB length? 
– Early TAB? 
– Bilateral TAB? 
– Imaging-guided TAB? 

 
• Alternative to TAB  imaging? 



Grossman et al. Scand J Rheum 2016 
260 patients: 88 GCA (60 TABx+) 
Mean length 1.15mm  no difference (only 11 with >2cm) 



Serial cuts (HES) 



Bilateral TAB? 
• Unilateral TAB+ among bilateral: 

– 1/91 (1%) (Pless et al.) 
– 6/186 (3,2%) (Boyev et al.) 
– 3/60 (5%) (Danesh-Meyer et al.) 
– 41/234 (18%) (Hall et al.) 
– 22/42 (52%) (Ponge et al.) 

 
• Bilaterally = would detect 12% of more GCA  
   (13/51 bilateral Bx are positive on 1 side only) 

Breuer et al, J Rheumatol 2009;36:794-6 



Temporal artery biopsy 
• TAB+ in GCA patients 

– 78% when CS < 2 weeks 
– 65% when CS for 2-4 weeks  
– 40% when CS > 4 weeks 

 
• In PMR who develop GCA, TAB+ under CS for 6 months 

(mean 7.5 mg/d) in 88% of the patients  
 Narváez et al, Semin Arthritis Rheum 2007;37:13-9 

• TAB+ in GCA patients 31% before CS 
• TAB+ in GCA patients 35% after CS 

– 43% when CS, 1 week 
– 30% between 1 and 2 weeks 
– 28% when > 2 weeks 

Achkar et al, Ann Intern Med 1994;120:987-92 



US-guided TABx is not better… 



Normal temporal artery 

           intima 

      media 

      adventice 



EEL 

IEL 



GCA 

• Arteritis of the 3 layers 
 

• Granuloma (lympho-plasma-
histiocytes, no necrosis) 
 

• Giant multinucleated cells 









Is biopsy needed? 

Five (21%) / 24 TAB-negative GCA 
patients revealed VZV  
(but not HSV-1) 

Nagel et al. Neurology 2013  





Rho kinase activity in TAB 
• Staining for pERM (phosphorylated 

ezrin/radixin/moesin), surrogate of ROCK activity 
• 19 GCA TAB+, 17 GCA TAB-, 18 nonGCA TAB- 
• Se = 90%, NPV = 91% 
 (compared to Se 51% for histology) 
 

Lally et al. Rheumatology 2014: Sept 
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TA GCA 

TA GCA 



GCA and halo on Doppler-US 
Se Sp 

Salvarani et al. 40% 93% 
Nesher et al. 50% 78% 
Schmid et al. 50% 100% 
Reinhard et al. 73% 93% 
Schmidt et al. 76% 92% 
Pfadenhauer et al. 83% 89% 
Le Sar et al. 86% 92% 
Romero-Villegas et al. 95% 91% 
Venz et coll. 100% 86% 

Fr
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 M
ah
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TA imaging 

• Doppler-US of the orbital vessels (late 1970s) 
• Became trendy ++ 
• Periluminal hypoechogenic halo; segmental 

stenosis or occlusion 
• Interexaminer variability seems huge! 

– Se/Sp 100%   75% / 83%  40-69% / 57-59% 
– halo = most specific, but variable Se… 

• Ophthalmic complications more frequent if US+   

Maldini et al, J Rheumatol. 2010;37:2326-30  Ball et al, Br J Surg 2010;97:1765-71 
Schmidt et al, Rheumatology 2009;48:383-5   Suelves et al, Clin Ophthalmol 2010;4:1383-4 
Salvarani et al, Ann Intern Med 2002;137:232-8 



Luqmani et al. ACR 2015 TABUL – n=399 patients with suspected GCA 





Luqmani et al. ACR 2015 



B0565 DiamantopouloS ET AL – SONOVAS, NORWAY  

 
CAN COLOR DOPPLER ULTRASOUND BE USED TO MONITOR 

TREATMENT RESPONSE IN LARGE VESSEL GIANT CELL ARTERITIS?  
 

•10 patients (9 women, 63 +/- 25 years) with new onset 
(2) or relapsing (8) GCA (positive US of the TA and 
typical clinical picture) and with axillary arteritis  
•Intima media complex (IMC) thickness of the axillary 
artery  
•On CDUS examinations between the active phase 
and remission 3.1 +/- 4.1 months later 
• Mean reduction of IMC thickness of 0.6 mm (95% 
CI; 0.2-1.0, p=0.004) in the R axillary and 0.7 mm 
(95% CI; 0.2-1.2, p=0.009) in the L axillary arteries 



GCA and MRI (3 Tesla) 



TA imaging 
• MRI (3T) 
• Under investigation 
• In TA+ GCA (59 patients, 36 with GCA, 24 TAB+) 

– Se of MRI 83% vs. US  79% 
– Sp of MRI 71% vs. US 59% 
– PPV of MRI 80% vs. US 73% 
– NPV of MRI 75% vs. US 67% 

Bley et al, Arthritis Rheum 2008;58:2574-8  



Klink et al. Radiology. 2014 Aug 6 [Epub ahead of print] 



Klink et al. Radiology. 2014 Aug 6 [Epub ahead of print] 

MR imaging signs of vasculitis decreased after >5 days of GC 
(ROC curves decrease from 0.944 to 0.804; P = 0.08) 



Comparison Sensitivity Specificity Positive 
Predictive 
Value 

Negative 
Predictive 
Value 

MRI vs ACR 53% 67% 90% 
Biopsy vs ACR 19.64% 100% 100% 15% 
MRI vs Biopsy 100% 68% 40% 94% 

ACR and CRA 2012  ACR 2014 
77 patients (69 ACR+, 39 MRI+, 17 TAB+)  

 177 patients 





Daumas et al. La Revue de médecine interne 35 (2014) 4–15 



AB0597 Just et al. Denmark 
 

FDG PET-CT VERSUS TEMPORAL ARTERY BIOPSY IN PATIENTS 
PRESENTING WITH GCA/PMR: A RETROSPECTIVE CROSS-

SECTIONAL STUDY  
 

• Cross-sectional retrospective study on 19 PMR and 13 GCA who had 
both FDG PET-CT scan and temporal artery biopsy at presentation  
 
 

 
 
 

• 3 TAB+ had received GC before PET-CT = 1 with vasculitis, 2 PMR 
pattern or normal  
 

• PET-CT FDG vasculitis uptake sensitivity = 78% (7/9) and specificity = 
78% (18/23); PPV 58%, NPV 90%  
 

cf. at supraaortic vessels, Se 81% and Sp 79%   (n=32 vs 20 cancer) 

     at the aorta, Se 58% and Sp 90% 
 
  
 

Prieto-González et al. Ann 
Rheum Dis 2014; 73:1388–92 



N=130 
Bx + in 59% 
FDG+ at Dx 60%, 
FDG+ f-up 46% 
9% aortic complication  
After mean 33 months 
 
 Postive FDG associated 
with risk of aortic 
complications 
 



Upper/lower extremity vasculitis 
involvement 

• On US, up to 30% (53/176) 
– bilateral in 79% 
– mainly axillary arteries on upper arms  
– more female (83 vs 65%) and younger subjects (mean 66 vs 72 yrs)  

 
 
 

• Presentation and outcomes 
– precedes GCA 20% 
– in association with GCA 36% 
– after GCA 44% 
– upper extremity alone 58%, lower extremity alone 19%, both 23% 
– aortic localization is common (69% of these patients) 
– disappearance or improvement of clinical manifestations (88%), 

deterioration (11%).  

Schmidt et al, Rheumatology (Oxford) 2008;47:96-101 
Aschwanden et al, Rheum Dis 2010;69:1356-9 

Assie et al, Medicine (Baltimore) 2011;90:40-51 



No influence on survival of extra-temporal (non-aortic) involvement 



Kermani et al, ARD 2013;72 (12):1989-94 

204 patients GCA  
Median follow-up 8.8 years 
 
Any LV at 10 years  
 24.9% for Dx >1980  
 8.3% for Dx <1980 
 
The incidence of aortic aneurysm or 
dissection increased 5 yrs after GCA Dx 
 
Aortic manifestations  increased 
mortality (HR=3.4; 95% CI 2.2 to 5.4) 
 
Aortic aneurysm/dissection  mortality 
(SMR) 2.63 (95% CI, 1.78 to 3.73) 
 
Large-artery stenosis  SMR 1.44 (95% 
CI, 0.87 to 2.25) 
 



Mayo Clinic, Dx between 1999-2008 
 
212 Cranial TAB+ GCA vs. 120 LV-GCA (s/clav) 
Only 39% of LV-GCA satisfied ACR criteria 
Median follow-up 4.6 vs. 3.6 years 
 
 
LV- GCA  were younger (68 vs 75 yr) 
 had more Hx of PMR (26% vs 15%) 
 had LESS visual loss (4% vs 11%) 
 relapsed MORE and sooner 
 had more Ao. aneur. at 5 yrs (15% vs 3%) 
 received more prednisone total 
 received more IS (52% vs 16%) 
   
  
 

Muratore, Kermany et al, Rheumatology Sept 2014 E-pub 



Aortic involvement 
• Large-vessel GCA 
• Aortic involvement 

– aortitis in 3 to 18% of GCA patients  
– FDG-TEP scanner  up to 50% 
– predominant involvement of the thoracic aorta 
– at diagnosis 85%, later 15% 
– resolution or improvement under Rx 53% (back to normal 9%) 
– increased risk of aneurysm (RR=17, women+, ascending ao+), 

even (mainly) after treatment discontinuation (5-11 years later) 
 
 chest X-ray, echocardiogram, abdomen Doppler-US 

or    CT scan of the chest and abdomen 
      YEARLY?? 

Marie et al, Medicine (Baltimore) 2009;88:182-92 



Naderi et al. Scand J Rheum 2016 
Routine clinical practice 
164 Patients in Sweden 1997-2004 
LVV detected after a median of 3.7 years AFTER GCA Dx 











What about treatment? 
• IV corticosteroid pulses? 

 



What about treatment? 
• IV corticosteroid pulses? 

 
• Chevalet et al. J Rheumatol 2000  

– 1992-1996 
– 164 patients received  

• a 240 mg IV MP then 0.7 mg/kg/day oral prednisone (Group 1)  
• 0.7 mg/kg/day prednisone without IV MP (Group 2, controls) 
• A 240 mg IV MP then 0.5 mg/kg/day oral prednisone (Group 3) 

– Cumulative CS doses at 1 year were identical in all groups 
(p=0.39) 

– No differences in the time to normalization of CRP, CS-resistance 
(13.5%) and CS-related AEs (39% of patients; p=0.37).  

– MP pulses have no significant long term or CS sparing effects 
in the treatment of simple forms of GCA 



Initial IV methylprednisolone? 
• Double blind RCT on 27 TAB+ 

 
• 10/14 IV GC (15mg/kg D1 +/- 2 

and 3) vs 2/13 placebo taking ≤ 
5mg/d prednisone at 36 weeks 
(P = 0.003) 

• higher number of sustained 
remissions after discontinuation 
of GC in the IV GC group at 78 
weeks (P<0.001) 

• median cumulative prednisone 
dose of 5,636 mg in the IV GC 
group vs. 7,860 mg (P = 0.001) 

• 21 relapses/flares in 14 IV-GC  
patients vs 37 in 13 placebo 
patients (P = 0.03) 

Mazlumzadeh et al, Arthritis Rheum 2006;54:3310-8 



What about treatment? 
• Aspirin (clopidogrel) 

 



Aspirin  (or clopidogrel) in GCA 
• EULAR: “We recommend the use of low dose aspirin 

in all patients with giant cell arteritis” - level 3/C  
 

• Retrospective study (x 2 positive) 
– 175 patients, 36 on aspirin prior to GCA 
– 43 strokes: 3 (8%) on aspirin vs. 40 (29%, P=0.01) 
    OR=0.22 [95% CI, 0.06-0.80] 
– >3 months = 3% on aspirin vs. 13% (P=0.02) 

 

• No effect on 121 patients, 37 on aspirin or clopidogrel 
prior to GCA (1 x negative)* 
 

Mukhtyar et al, EULAR Ann Rheum Dis 2009;68:318-23   Lee et al, Arthritis Rheum 2006;54:3306-9 
Nesher et al, Arthritis Rheum 2004;50:1332-7  *Narváez et al, Clin Exp Rheumatol 2008;26:S57-62 



Aspirin  (or clopidogrel) in GCA 
• Negative: Berger et al, Rheumatology, 2009; 

48(3):258-61 
– 85 patients, 22 on ASA at Dx  no differences in 

severe or non-severe ischemic events (32% and 
68% vs 34% and 73% for all 85 patients)  
 

• Negative: Salvarani et al, Rheumatology 
2009; 48(3):250-3 
– 180 patients,  26 with ASA/anticoag at Dx  

more likely to suffer cranial ischemic events than 
those without (P=0.03)!! 

 



July 2013… 



Selection criteria 
We planned to include only randomised controlled trials (RCTs) comparing 
outcomes of GCA with and without concurrent adjunctive use of low-dose 
aspirin. 
 
Data collection and analysis 
Two authors independently assessed the search results for trials identified by 
the electronic searches.No trials met our inclusion criteria, therefore we 
undertook no assessment of risk of bias or meta-analysis. 

Sept. 2014 



Low-dose aspirin (75–300 mg/day) should be considered for every 
patient with newly-diagnosed GCA upon benefit–risk assessment; for 
GCA with ophthalmic involvement, prescribing low-dose aspirin should be 
advised  
 
The systematic prescription of an anticoagulant or a statin is not 
recommended  



Lee et al. Arthritis Rheum 2006 

Warfarin? 



Aspirin/anticoag BEFORE GCA 

Aspirin/anticoag AFTER GCA 

Martínez-Taboada et al. Autoimm Rev 2014 





Statins? 

103 GCA patients 
 
28 on statins before 
+ 5 after diagnosis 
 
 No impact on Dx 
 May favor GC tapering 

Pugnet et al, J Rheum 2015; 42:316-22 



Alba et al. Semin Arthritis Rheum 43 (2014) 772-7 

adjusted HR for relapses with ARB 0.32 (95% CI: 0.12–0.81, p=0.017) 



What about treatment? 
• Prednisone dose/duration? 
• Risk of relapse? 

 



Relapses in GCA 
• VCRC cohort 
• 128 GCA (80% women, 69.9 years, follow-up 21.4 months) 

 
• At baseline, 39% had experienced a previous relapse 

 
 

Kermani et al. (Mayo, VCRC) #1513 

 
During follow-up, 59 relapses in 
44 patients (34%)  
 

– 24% in the 69 newly Dx within 1 
year post-diagnosis 
– 10 (8%) had ≥2 relapses 
 



Relapse rate of GCA 

Hoffman et al, Ann Intern Med 2007;146:621-630. 

86% in the placebo group 
73% in the infliximab group had a relapse… 

n = 44 (83% TAB+) 

CS to be stopped at 6 months 



Relapse rate of GCA 

Alba et al, Medicine 2014;93:194-201 

Spanish cohort 
106 TAB+ patients  
F/up 7.6 +/- 3.3 years 
 
 64% relapsed (at median 51 weeks) 

 rarely with vision loss 
 

 weak predictors: scalp 
tenderness, PMR symptoms, 
high SIR (haptoglobin) 
 
 
 

 40% to 85% in other studies  

LV-GCA? 



What about treatment? 
• Place of methotrexate? 
• Alternative treatments? 

– LEF, CYC, AZA, MMF 

– TNFα blockers 
– CTLA4-Ig (abatacept) 
– anti-IL6RA 
– Others (ustekinumab)? 
– Immune checkpoint modulators? 

 



Weyand, NEJM 2012 
Gorgonzy, Nat Rev Rheum 2013 





• 266 biopsy-
proven GCA 
patients 

• 3779 healthy 
controls from 4 
European 
populations 
(Spain, Italy, 
Germany and 
Norway) 



DNA sequencing of TAB 
specimens from GCA, in 
comparison with non-
GCA controls, showed no 
evidence of previously 
identified candidate GCA 
pathogens 

Bhatt et al, Arthritis Rheumato l 2014;66(7): 1939–44 





Time to 1st and 2nd Relapse 

Mahr et al Arthritis Rheum. 2007 Aug;56(8):2789-97 



Hoffman et al. Ann Intern Med 2007 

ANTI-TNF: inflix imab 



Etanercept and GCA 

Martínez-Taboada et al. Ann Rheum Dis. 2008 May;67(5):625-30 



RCT of adalimumab for GCA 
• CS 0.7 mg/kg/d + ADA (SQ, W0, 2, 4, 6, 8, 10) or placebo (dble blind) 
• Primary EP = % of patients with PDN <0.1 mg/kg/d at W26 

 
• aimed to enroll 100 (started in 2006) 
• 34 ADA, 36 Placebo (74 yrs, CRP 16-85, ESR 45-100, Hb 10.7-12.7) 
•   
• Primary EP achieved in 50.0% ADA vs. 58.9% Placebo (NS) 

 
• SAEs 14.7% ADA vs. 47.2% Placebo 

 
 

• Dose of PDN similar in both arms 
 

 
 Seror et al. Ann Rheum Dis. 2013 Jul 29. Epub 



AGATA LVV 

• VCRC 5523  
• CTLA4-Ig / abatacept 

 
• 15 Hamilton 
• 11 Toronto 

 
 

VCRC – Langford et al. ACR 2015 



At 12 months:  
relapse-free survival of  
48% ABA vs 31% placebo (p=0.049) 

VCRC – Langford et al. ACR 2015 



IL6 in GCA 
 
• Increased serum IL-6 (but 

not TNFα) level in PMR or 
GCA, in correlation with 
clinical symptoms… since 
late 1980s 

  
• Corticosteroids rapidly 

decrease IL-6 but not totally 
(Roche et al. 1993, then 
Weyand et al.) 
 
 Dasgupta et al, Br J Rheumatol 1990;29:456-8 

García-Martínez et al, Arthritis Care Res 2010;62:835-41 
Roche et al, Arthritis Rheum 1993;36:1286-94 
Weyand et al, Arthritis Rheum 2000;43:1041-8 



Tocilizumab and GCA–TA 
IL6 Receptor inhibitor 

 
• Sietz et al, 2011 

– 5 GCA (+ 2TA) 

– 8 mg/kg/week for 1 month, then monthly 
(2 without CS!) 

– At month 8, all in remission 
• 3 still under TCZ, but no CS 
• 2 stopped TCZ after 7 months, with no 

immediate relapse 
 

 
 

Sietz et al, Swiss Med Wkly 2011;141:w13156 



 Tocilizumab for LVV 
• 8 mg/kg/month for 6 months 
• 2 GCA (+ 2 TAK) 
• Effective in both on ESR, CRP, Kerr and/or ITAN scores 
• 1/2 relapsed 7 months after cessation of TCZ 

 

 
Salvarani et al. Rheumatology (Oxford). 2012;51(1):151-6 



 Tocilizumab for LVV 

 
Unizony et al. Arthritis Rheum. 2012;64(11):1720-9 

• GCA (7), TA (2), and PMR (1) 
• TCZ for a mean of 7.8 months (range 4–12 months) 

 
• 2.4 flares/year before  All entered remission during therapy 
• PDN 20.8 mg/day (7–34.3)  4.1 mg/day (0–10.7) 
• AE: mild neutropenia (4) and transaminitis (4) 

 
• 1 flared 2 months after TCZ discontinuation 
• 1 died from a postop MI (elective surgery)  persistent vasculitis of 

large and medium-sized arteries on autopsy 



TCZ (8 mg/kg IV) 

At 12 weeks: 
Complete remission  
85% TOCI vs. 40% placebo  
(P = 0.030) 

Adler et al. ACR 2015 



Adler et al. Lancet 2016 



Screen 
42 days 

GiACTA Study 

Baseline 

Part 1 
52 week double-blind 

Part 2 
104 week open-label 
extension / long-term 

FU 

TCZ 162 mg QW + 26 wk prednisone taper (n=100) 

TCZ 162 mg Q2W + 26 wk prednisone taper (n=50) 

SC placebo + 26 wk prednisone taper (n=50) 

SC placebo + 52 wk prednisone taper (n=50) 

Patients in remission 
at 52 weeks 
Long-term FU off 
study drug 

Patients with disease 
activity or flares 
Open-label TCZ 162 
mg QW 

Week 52 Week 156 

8 week 
safety 

FU 

Primary 
Endpoint 





Weyand CM et al. Curr Opin Rheumatol. 2011; 23(1): 43–49 

antiIL6 

steroids 



Weyand CM et al. Curr Opin Rheumatol. 2011; 23(1): 43–49 

antiIL6 

steroids 





IL-12/23 monoclonal 
 
Open label study, monocentric 
N = 14 with refractory GCA (≥2 relapses) 
 
USTK 90mg SQ  D0, M1 then q3months 
 
Median f-up 10.5 months 
  No relapse 
  4 stopped GC 
  Improvement of wall thickening 7/7 

 
  3 stopped / AE  
 (hair loss, LRTIs, paresthesia) 
 

Conway et al. ARD 2016 



25 patients having failed to taper GC and a median of 1 other IS 
Median duration of ustekinumab 15 (6, 22) months 
Median GC reduced from 15mg (5, 20) to 5mg (3.8, 10) (p=0.002) 
20% stopped GC 
7 with LVV had improvement on follow-up imaging  
No relapse of GCA during ustekinumab  
11 AE (2 RTI, 1 each pancreatitis, Bell palsy, thyroid goitre, alopecia, 

paresthesia, tinea pedis, UTI, dental abscess, and cold extremities) 
3 patients discontinued ustekinumab due to AE, 2 subsequently flared of PMR 



• TNF alpha + B eff cells, but not IL-10+ B reg 
cells are decreased in newly diagnosed GCA 

• Following treatment, circulating numbers of 
B eff cells normalizes and have enhanced 
production of IL-6 

GCA patients have decreased 
numbers of circulating B cells, 
inversely correlated with ESR, 
CRP and serum BAFF levels 

B cell numbers recovers rapidly 
in treated GCA in remission 

Few B cells are in TAB 

van der Gees et al. Arthritis Rheum 2014; 6(7):1927–38 



GCA: low expression of the coinhibitory ligand programmed death ligand-1 (PD-L1) 
concurrent with enrichment of the programmed death-1 (PD-1) receptor. 
DC from GCA patients were PD-L1lo, majority of vasculitic T cells are PD-1+ 
 inefficiency of the tissue-immunoprotective PD-1/PD-L1 immune checkpoint 
In human artery-SCID chimeras, PD-1 blockade exacerbated vascular inflammation, IFN-γ, 
IL-17, and IL-21, microvascular neoangiogenesis and hyperplasia of intimal layer 



Conclusions:  
more questions than answers… 

• Diagnostic challenge 
– TAB and CRP/ESR remain unsatisfactory  
– Place of imaging versus biopsy? 
– C-GCA vs. LV-GCA and need to investigate  

 



BIS: extra-cranial involvement 

• Large-vessel GCA 
• Aortic involvement 

– aortitis in 3 to 18% of GCA patients  
– FDG-TEP scanner  up to 50% 
– predominant involvement of the thoracic aorta 
– at diagnosis 85%, later 15% 
– resolution or improvement under Rx 53% (back to normal 9%) 
– increased risk of aneurysm, even (mainly) after treatment 

discontinuation 
 
 chest X-ray, echocardiogram, abdomen Doppler-US 

or    CT scan of the chest and abdomen 
      YEARLY?? 

Marie et al, Medicine (Baltimore) 2009;88:182-92 



Conclusions:  
more questions than answers… 

• Diagnostic challenge 
– TAB and CRP/ESR remain unsatisfactory  
– Place of imaging versus biopsy? 
– C-GCA vs. LV-GCA and need to investigate  

 
• Frequent need for additional treatments 

– Need/benefits for ASA/anticoagulants?  
– Optimal duration of treatment? 
– Efficacy / place of biologics? 
– Continuous need for (therapeutic) studies 



Tomasson et al, Ann Interne Med 2014;160:73-80.  



Amiri et al, 
Rheumatology 2016 
(UBC database) 
 
Case-matched cohort 



No difference 
in another 
study in ACS 

UDAYAKUMAR et al, Arthritis Care & Research 
Vol. 67, No. 3, March 2015, pp 396–402.  



P=0.22 

P=0.58 

PLOS One 2016 



Other primary LVV-mimickers 
• Infections: TB, syphilis, HIV, bacterial 

(salmonella etc) 
• Other non-LVV vasculitides: ANCA, Behcet, 

Cogan, RA, relapsing PC, SPA 
• Atherosclerosis 
• Thromboembolic 
• Genetic: Marfan, Loeys-Dietz, Grange 
• Congenital: aortic coarctation, Turner, Williams 
• Unknown etiology: FMD, segmental arterial 

mediolysis 
• Inflammatory: IgG4 or non-IgG4 related 
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