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Giant-cell arteritis is a granulomatous vasculitis 
aff ecting mediu m-and-large-sized arteries responsible 
for cranial symptoms (eg, headaches, jaw claudication, 
and visual disturbance), polymyalgia rheumatica, and 
constitutional manifestations.1 In this population of 
patients older than 50 years, a still unknown initial 

trigger activates dendritic cells that will then attract 
T lymphocytes into the vessel wall.2 T-helper-1 and 
T-helper-17 CD4 T cells secrete cytokines, specifi cally 
interferon-γ and interleukin-17, which stimulate 
monocyte and macrophage recruitment.3–5 Activated 
macrophages, in turn, produce and release interleukin-1 
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gene-expression profi le levels according to The Cancer 
Genome Atlas (TCGA) fi ndings in bladder cancer,11 and 
the tumour mutational load, assessed through targeted 
genomic profi ling of a 315-gene panel (Foundation 
Medicine, Cambridge, MA, USA), were independent 
predictors of response to atezolizumab. Response to 
atezolizumab was signifi cantly higher in the luminal 
cluster II subtype (34%, p=0·0017) than in other TCGA 
subtypes. Moreover, the median mutation load was 
signifi cantly higher in responders than in non-responders 
(12·4 per megabase vs 6·4 per megabase, p<0·0001).

Although Rosenberg and colleagues’ fi ndings10 
are encouraging, especially in the subset of patients 
with higher immune cell PD-L1 expression levels (ie, 
IC2/3 patients), the fact that in the overall cohort 
the improvement in objective response remained 
incremental (15%, compared with the 10% historical 
control rate) and the median overall survival was a 
modest 7·9 months (95% CI 6·6–9·3) highlights the 
importance of future eff orts to identify, validate, and 
standardise biomarkers of response. 

Existing assessment of immunohistochemistry-based 
immune checkpoint biomarkers suff ers from substantial 
variability in antibody performance characteristics and 
cutoff  points among assays using diff erent anti-PD-L1 
antibodies. Biomarker standardisation and assessment 
guidelines are currently scarce and are needed for 
optimum identifi cation of those patients who are 
most likely to benefi t. The fi ndings by Rosenberg and 
colleagues10 can soon be contrasted with those of several 
ongoing phase 3 trials assessing the overall survival 
benefi t of anti-PD-L1 and other immune checkpoint 
inhibitors compared with chemotherapy (eg, two 
phase 3 trials of atezolizumab [ClinicalTrials.gov identifi er 
NCT02302807] and pembrolizumab [NCT02256436]).12 
The results of these trials will not only help to confi rm the 
effi  cacy of atezolizumab and other agents in additional 

cohorts of patients, but will also help to address some 
of the limitations inherent to a single-arm phase 2 study 
such as the one reported by Rosenberg and colleagues.10 
Future eff orts in this area should further delineate 
the usefulness of the tumour genomic signature and 
immunological factors in the tumour microenvironment 
as robust predictive biomarkers of response that can be 
applicable in routine practice in the near future. 

George J Netto 
Department of Pathology, Johns Hopkins University School of 
Medicine, Baltimore, MD 21231, USA
gnetto1@jhmi.edu

I declare no competing interests.

1 Topalian SL, Hodi FS, Brahmer JR, et al. Safety, activity, and immune 
correlates of anti-PD-1 antibody in cancer. N Engl J Med 2012; 
366: 2443–54.

2 Hamid O, Robert C, Daud A, et al. Safety and tumor responses with 
lambrolizumab (anti-PD-1) in melanoma. N Engl J Med 2013; 369: 134–44. 

3 Motzer RJ, Rini BI, McDermott DF, et al. Nivolumab for metastatic renal cell 
carcinoma: results of a randomized phase II trial. J Clin Oncol 2015; 
33: 1430–37. 

4 Borghaei H, Paz-Ares L, Horn L, et al. Nivolumab versus docetaxel in 
advanced nonsquamous non-small-cell lung cancer. N Engl J Med 2015; 
373: 1627–39. 

5 Le DT, Uram JN, Wang H, et al. PD-1 blockade in tumors with 
mismatch-repair defi ciency. N Engl J Med 2015; 372: 2509–20. 

6 Galsky MD, Domingo-Domenech J. Advances in the management of 
muscle-invasive bladder cancer through risk prediction, risk 
communication, and novel treatment approaches. Clin Adv Hematol Oncol 
2013; 11: 86–92. 

7 Powles T, Eder JP, Fine GD, et al. MPDL3280A (anti-PD-L1) treatment leads 
to clinical activity in metastatic bladder cancer. Nature 2014; 515: 558–62.

8 Petrylak DP, Powles T, Bellmunt J, et al. A phase Ia study of MPDL3280A 
(anti-PDL1): updated response and survival data in urothelial bladder 
cancer (UBC). J Clin Oncol 2015; 33 (suppl): abstr 4501.

9 Plimack ER, Bellmunt J, Gupta S, et al. Pembrolizumab (MK-3475) for 
advanced urothelial cancer: updated results and biomarker analysis from 
KEYNOTE-012. J Clin Oncol 2015; 33 (suppl): abstr 4502.

10 Rosenberg JE, Hoff man-Censits J, Powles T, et al. Atezolizumab in patients 
with locally advanced and metastatic urothelial carcinoma who have 
progressed following treatment with platinum-based chemotherapy: 
a single-arm, multicentre, phase 2 trial. Lancet 2016; published online 
March 4. http://dx.doi.org/10.1016/S0140-6736(16)00561-4. 

11 Cancer Genome Atlas Research Network. Comprehensive molecular 
characterization of urothelial bladder carcinoma. Nature 2014; 
507: 315–22.

12 Zibelman M, Plimack ER. Checkpoint inhibitors and urothelial carcinoma: 
the translational paradigm. Oncology 2016; 30: 160–62.

See Articles page 1921



Comment

www.thelancet.com   Vol 387   May 7, 2016 1883

and interleukin-6, which cause constitutional symptoms, 
and might fuse to form the giant cells that are the 
hallmark of the disease. In this context, T-regulatory cells 
are diminished and fail to control infl ammation.6

Glucocorticoids, prescribed for months or years, 
are regarded as the reference treatment for giant-cell 
arteritis, but are responsible for several and sometimes 
severe side-eff ects in as many as 86% of patients with 
giant-cell arteritis.7 Hence, several randomised studies 
assessed add-on treatments with an immunosuppressant 
or biotherapy to prevent relapses and restrict 
glucocorticoid exposure. However, only methotrexate 
showed modest effi  cacy at improving outcome.8

Interleukin-6 is a pleiotropic cytokine that has 
been linked to giant-cell arteritis activity.9 Blockade 
of the interleukin-6 receptor might abrogate signs 
and symptoms of giant-cell arteritis and might also 
rebalance T-regulatory cells and T-helper-17 cells, thereby 
supporting its potential place in giant-cell arteritis 
treatment. Tocilizumab blockade of interleukin-6 
receptor quickly lowers the serum C-reactive protein 
concentration,10 independent of its potential eff ect on 
vasculitis. A tocilizumab eff ect on clinical manifestations 
and its ability to obtain remission needs to be shown 
independently of its biologically induced changes. 
Evaluation of disease activity should be based on clinical 
symptoms and not biological parameters.

Peter Villiger and colleagues11 report in The Lancet the 
fi rst randomised trial showing effi  cacy of tocilizumab 
in patients with giant-cell arteritis. 30 patients were 
randomly assigned (2:1) to receive tocilizumab or placebo 
for 1 year combined with glucocorticoid tapering. At 
week 12, a signifi cantly higher percentage of patients in 
the tocilizumab group were in clinical remission without 
any infl ammatory syndrome and with glucocorticoids at 
0·1 mg/kg per day, compared with patients in the placebo 
group (p=0·03). Moreover, at week 52, 85% of patients 
given tocilizumab achieved relapse-free survival compared 
with 20% of the placebo group (p=0·001). Furthermore, 
the cumulative weight-adapted prednisolone dose was 
signifi cantly lower in patients in the tocilizumab group 
than in the placebo group (43 mg/kg vs 110 mg/kg, 
respectively; p=0·0005).

Side-eff ects were recorded in 75% of patients in 
the tocilizumab group and 70% in the placebo group. 
Gastrointestinal complications were more frequent in the 
tocilizumab group (three vs one serious adverse event in 

the placebo group) and nine neutropenic episodes were 
reported in the tocilizumab group. Biotherapy recipients 
had fewer metabolic complications.

The results of this elegant study strongly support using 
tocilizumab to treat giant-cell arteritis. However, several 
points merit mentioning. Glucocorticoid tapering was 
rapid, emphasising tocilizumab eff ectiveness at controlling 
giant-cell arteritis and explains the high rate of relapsing 
patients in the placebo group. The study aimed to show 
tocilizumab effi  cacy but, as recognised by the researchers, 
was not suffi  ciently powered to identify and describe 
all potential side-eff ects. One question remains open 
regarding long-term disease evolution after stopping 
tocilizumab; does tocilizumab cure giant-cell arteritis?

Villiger and colleagues’ results provide defi nitive evi-
dence that tocilizumab eff ectively treats giant-cell arteritis. 
Because of uncertainties regarding long-term effi  cacy 
and potential side-eff ects, its place as fi rst-line treatment 
replacing or sparing glucocorticoids, relapse therapy, and 
long-term administration remains a matter of debate.
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