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Rescue treatment with Tocilizumab for Takayasu arteritis
resistant to TNF-a blockers
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ABSTRACT

Anti-TNF-o. therapy has successfully
been used to treat Takayasu arteritis
(TA) refractory to conventional im-
munosuppressive treatment. However,
some patients fail to respond even to
TNF-a blockers. Interleukin-6 (IL-6)
is a key player in the pathogenesis of
TA. Preliminary data also suggest ef-
ficacy of the IL-6 receptor inhibitor
tocilizumab in patients with large-ves-
sel vasculitis. We report a patient with
TA refractory to multiple conventional
immunosuppressive agents and two
TNF-a. blockers successfully treated
with monthly tocilizumab infusions (8
mglkg body weight) for 6 consecutive
months. Clinical indices of disease ac-
tivity, inflammatory markers, and SF-
fluorodeoxyglucose positron emission/
computerised tomography findings nor-
malised, while the prednisone dosage
could be tapered. Serum IL-6 and solu-
ble IL-6 receptor (sIL-6R) levels raised
during tocilizumab treatment consistent
with the mode of action of tocilizumab.
Tocilizumab holds promise for patients
with refractory TA. Larger studies are
required to confirm our findings.

Introduction

Takayasu arteritis (TA) is a chronic
granulomatous vasculitis mainly involv-
ing the aorta and its branches. Gluco-
corticoids and immunosuppressants are
the mainstay of treatment, but relapses
are common when treatment is tapered.
Open-label studies have shown efficacy
of anti-TNF-a therapy in refractory TA
(1, 2). However, some patients may in-
cur relapses and develop new vascular
lesions even on anti-TNF-o therapy.
Serum interleukin-6 (IL-6) levels are
elevated in TA and correlate with dis-
ease activity (3-5). In addition, high
expression of IL-6 in the aortic tissue
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from patients with TA has been report-
ed (6). These findings suggest that IL-6
may contribute to the pathogenesis of
TA. Consistent with this hypothesis, pi-
lot studies have demonstrated efficacy
of the anti-interleukin-6-receptor (IL-
6R) monoclonal antibody tocilizumab
(TCZ) in patients with large-vessel
vasculitis including TA (7-9).

Herein, we report compassionate treat-
ment with TCZ of a patient with TA
refractory to prednisone, traditional
immunosuppressants, and two TNF-a
blockers.

Case report

In July 2007, a 25-year-old female pre-
sented with myalgia, arthralgia, head-
ache, fever (37.8°C), and carotidodynia.
Erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP) were el-
evated at 41 mm/1* h and 12.8 mg/dl
(normal values: ESR <30 mm/1* h and
CRP <0.5 mg/dl), respectively. F-
Fluorodeoxyglucose positron emission/
computerised tomography (PET/CT)
showed vascular uptake compatible with
active vasculitis. TA was diagnosed and
prednisone 50 mg/day started. Howev-
er, the patient relapsed repeatedly upon
tapering of the prednisone dose and
was unable to reduce the dose below
12.5-15 mg/day over three years. Se-
quential therapy with methotrexate (20
mg/week), infliximab (5 mg/kg every 6
weeks for 12 months) and adalimumab
(40 mg every 2 weeks for 13 months)
failed to control disease activity. Both
TNF-a inhibitors were given with my-
cophenolate mofetil at 2g/day. In August
2010, 10 months after starting adalimu-
mab, while on prednisone 10 mg/day,
the patient developed abdominal and
bilateral arm claudication, arthralgia,
myalgia, and fatigue. Physical exami-
nation disclosed an abdominal bruit.
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Fig. 1. FDG PET: Coronal image before (A)
and after (B) tocilizumab.

A: Abnormal FDG uptake in the brachiocephalic
artery and in the right and left carotid arteries
(arrows). B: In the same areas (arrows) the FDG
uptake decreased more than 30%.

Abdominal angiography demonstrated
a new stenosis of the coeliac artery. Ul-
trasonography demonstrated an inflam-
matory halo in both common carotid
and subclavian arteries.

TCZ (8 mg/kg/body weight) infusions
every 4 weeks for 6 months were start-
ed without increasing the prednisone
dosage. Mycophenolate mofetil thera-
py was continued at 2g/day.

Disease activity was assessed at base-
line and at 6 months using the Indian
Takayasu Activity Score (ITAS) (10)
and the Kerr (11) indices. Laboratory
tests including ESR, CRP, IL-6, and
the soluble-IL-6R (sIL-6R) were per-
formed before the 1% administration of
TCZ (time 0) and subsequently every 4
weeks before the infusion of TCZ during
the treatment period. Normal values for
IL-6 and s-IL-6R were <4.5 pg/ml, and
<80.1 ng/ml, respectively. PET/CT was
performed before and after treatment.
PET/CT vascular FDG uptake was ex-
pressed as Standardised Uptake Value
(SUV) relative to liver uptake. Vascular

uptake was also graded using a 4-point
scale (12) ranging from O to 3, where
O=no uptake, 1=low-grade uptake (low-
er than liver uptake), 2=intermediate-
grade uptake (similar to liver uptake),
and 3=high-grade uptake (higher than
liver uptake). Vasculitis was considered
active if =2 large vessels showed >=grade
2 FDG uptake.

The patient gave informed consent be-
fore receiving TCZ treatment. The treat-
ment was approved by the local Ethics
Committee.

Before treatment, Indian Takayasu Ac-
tivity Score (ITAS) and Kerr indices
were both 3. ESR and CRP were re-
spectively 69 mm/1* hour and 7.2 mg/
dl. Serum IL-6 was 27.724 pg/ml and
sIL-6R levels 28.894 ng/ml. PET/CT
showed high-grade vascular FDG up-
take (grade 3) indicative of active vas-
culitis in the brachiocephalic artery, and
right and left carotid arteries. SUV in
these 3 large vessels was 1.30, 1.10, and
1.3, respectively.

After the second TCZ infusion, clinical
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manifestations resolved, while ESR and
CRP normalised. Serum IL-6 and sIL-
6R levels peaked after the 2™ infusion
at 338.20 pg/ml and 175.070 ng/ml,
respectively, and remained elevated
throughout TCZ treatment (Fig. 1). Af-
ter 6 infusions of TCZ, Kerr and ITAS
indices decreased to 1 and 0, respective-
ly. PET/CT showed a marked decrease
in vascular FDG uptake with SUV in
the brachiocephalic artery and in the
right and left carotid arteries of 0.81,
0.74, and 0.81, respectively (Fig. 2).
Prednisone could be tapered to 5 mg/
day. No safety issues emerged.

At 2 months of follow-up, the patient
remains asymptomatic, Kerr and ITAS
indices are unchanged and inflamma-
tory markers are within limits. Figure 1
shows ESR, CRP, serum IL-6 and solu-
ble IL-6 receptor (sIL-6R) values dur-
ing TCZ treatment.

Discussion
Glucocorticoids are the mainstay of
therapy of TA. However, although
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Fig. 2. Erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), interleukin-6 (IL-6), and IL-6 soluble receptor (sIL-6R) in the serum of a Takayasu
arteritis patient during tocilizumab treatment. Laboratory tests performed before the 1* administration of tocilizimuab (time 0) and subsequently every 4

weeks before the infusion of tocilizumab.

Tocilizumab treatment increased the baseline serum levels of IL-6 and sIL-6R, that peaked after the 2" infusion and remained elevated during the therapy,

while ESR and CRP serum levels normalised.

virtually all patients respond to gluco-
corticoids, most of them suffer clinical
relapses and may develop new vascu-
lar lesions upon dose tapering (13). To
minimise glucocorticoid-related side ef-
fects and to attain disease control, tradi-
tional immunosuppressive agents, such
as methotrexate, are required in most
patients (14). However, only a minority
of patients achieve long-term remission
and are able to successfully taper or dis-
continue glucocorticoids. Anti-TNF-a
therapy is effective in some, but by no
means all patients with TA refractory to
conventional treatment (1, 2).

To our knowledge, this is the first report
on the efficacy of TCZ in a patient with
TA refractory to traditional immunosup-
pressive agents and two TNF-a block-
ers. We rationale for using TCZ was
twofold. First, IL-6 has been shown to
play a pivotal pathogenetic role in TA
(3-6). Second, previous reports have

documented efficacy of IL-6 block-
ade in large-vessel vasculitis including
three cases of TA refractory to conven-
tional therapy (7-9). In line with these
data, TCZ led to a complete response in
our patient, with normalisation of clini-
cal and laboratory parameters of disease
activity and substantial improvement in
imaging findings (15).

We also measured IL-6 and sIL-6R
levels during TCZ treatment. At base-
line, serum IL-6, and CRP levels were
elevated in keeping with active disease.
Previous observations have shown that
long-term TCZ treatment reduced se-
rum IL-6 levels in TA (9). This reduc-
tion was hypothesised to be due to IL-
6R inhibition indirectly suppressing IL-
6 production. In contrast, we found that
TCZ treatment further increased serum
levels of IL-6 and sIL-6R, which re-
mained elevated throughout TCZ ther-
apy. We hypothesise that this observed
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rise in serum IL-6 may be related to the
inhibition of IL-6 clearance by IL-6R
blockade, rather than to induction of
IL-6 production, as conjectured by pre-
vious works (16, 17). In agreement with
this notion, CRP serum levels normal-
ised in our patient, suggesting that IL-
6 signalling was inhibited and inflam-
mation curbed. Similar findings have
been observed in rheumatoid arthritis,
Castleman disease, Crohn disease, and
in collagen-induced arthritis, where
TCZ administration resulted in marked
increase in blood IL-6 and/or sIL-6R
levels despite inhibiting inflammation
(16, 17).

In conclusion, this case suggests the
TCZ may be a useful therapeutic option
for patients with TA refractory to the
traditional immunosuppressive therapy
and TNF-a blockers. A controlled trial
to evaluate the efficacy and safety of
TCZ in refractory TA is required.
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