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Abstract: Glucocorticoids have been the mainstay of treatment in giant cell arteritis (GCA)
for the past 70 years. Conventional synthetic disease-modifying anti-rheumatic drugs
(csDMARDs) have largely failed to show significant clinical efficacy or reduction of the
glucocorticoid burden in GCA. Tocilizumab is the first biologic to make a substantial impact
in GCA treatment. With the current understanding of GCA pathogenesis implicating multiple
cytokines, notably interleukin (IL) 6, IL-12, IL-23, IL-1B, and the role of janus kinases
(JAKs) and the signal transducer and activator of transcription (STAT) pathway in these
cytokines, many biologics are currently being investigated in GCA. This review article looks
at the existing evidence for biologic agents in GCA. In addition to tocilizumab, the potential
role of ustekinumab, abatacept, JAK inhibitors and other promising biologics in GCA are
discussed in detail. A treatment algorithm based on the best evidence to date is also
presented.
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Introduction
Giant cell arteritis (GCA) is the most common form of systemic vasculitis globally.
GCA affects people older than 50 years of age, with an increased prevalence seen in
Caucasian and Northern European populations.! The incidence continues to rise
with increasing age with the highest incidence seen in those over 70 years old.?
GCA is a vasculitis of medium and large sized arteries. Typical cranial symptoms
include headache, scalp tenderness, jaw claudication or occasionally tongue clau-
dication, dry cough or sore throat as a result of pathological inflammation in
branches distal to the carotid arteries.” > Patients may also present with polymyal-
gia or non-specific systemic features such as weight loss, fever and malaise.
Approximately 25% of GCA patients have severe ischaemic manifestations includ-
ing stroke and permanent visual loss (mainly due to involvement of the posterior
ciliary arteries).® In the longer term, active GCA can lead to aneurysm formation
with thoracic aortic aneurysm being characteristic. Reports on the incidence of
aortic aneurysm vary but it is thought to occur in 18% to 33% of GCA cases, with
dissection occurring in 5%.°"!

Glucocorticoids have been the cornerstone of treatment in GCA for the past
70 years but relapses occur in almost 50% of treated patients.”'* While glucocorti-
coids can induce clinical remission, high doses and prolonged courses are required
to suppress disease activity in GCA. There is a difficult balance between trying to
offset the adverse consequences of long-term glucocorticoid use against the risk of
GCA relapse. As a result, a successful glucocorticoid sparing agent in GCA has

long been sought. Over the years, many disease-modifying anti-rheumatic drugs

submit your manuscript

Dove n

http:

in 3

Biologic5' Targets and Therapy 2021:15 17-29 17
© 2021 Harrington et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at hltpx /Iwww.dovepress.com/
BY Nc terms.php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creati g/li by-nc/3.0/). By accessing

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, pmwded the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



http://orcid.org/0000-0003-2538-3362
mailto:drrichardconway@gmail.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com

Harrington et al

Dove

(DMARD:Ss) traditionally used in rheumatoid arthritis (RA)
have been trialled in GCA. To date, most DMARDs have
shown minimal efficacy. Methotrexate (MTX), the anchor
DMARD in RA, demonstrated a modest effect in GCA.
This changed dramatically in 2017 when the seminal
GiACTA trial demonstrated the efficacy of blocking the
interleukin-6 (IL-6) pathway in GCA with tocilizumab."?
In this overview, the authors will review the existing
evidence base for biologics in GCA and also discuss
emerging treatments currently in development.

Pathogenesis

GCA is characterised by a pathological granulomatous inflam-
matory infiltrate within the vessel wall.'* The current working
model in GCA implicates type 1 helper T cells (Th-1) and type
17 helper T cells (Th-17), Figure 1."° It is theorised that the
Th-17 pathway is involved in the acute inflammatory phase
while Th-1 compounds the inflammatory response in the
chronic phase, causing aneurysmal disease and ischaemic
complications.'®'” Overproduction of pro inflammatory cyto-
kines such as IL-1pB, IL-6, IL-12, IL-17A, IL-23, interferon-y
(IFN-vy) and tumour necrosis factor o (TNFa) is seen in GCA,
and represent potential therapeutic targets."*'® Histological
specimens from GCA patients have shown that while the Th-
17 pathway is responsive to glucocorticoids, the Th-1 pathway
is not successfully dampened with ongoing intimal hyperpla-
sia and vascular remodelling.'® This suggests that glucocorti-
coids alone are not sufficient to abrogate GCA in the long term
and again reiterates the need for new biologic options.

It has been known for the past three decades that the
use of glucocorticoids leads to a rapid reduction in IL-6 in
GCA patients.”® Furthermore, increased levels of IL-6
mRNA expression have been found in the inflamed tem-
poral artery biopsies of active GCA patients.”**? These
findings have provided stimulus for investigating IL-6
blockade in the treatment of GCA. The importance of the
JAK/STAT pathway in the pathophysiology of GCA has
more recently garnered attention. It is postulated that JAK-
1 and JAK-2 inhibition can downregulate both the Th-17
and Th-1 pathways, notably suppressing the effects of
IFN-y, IL-12 and IL-23 (the targets of ustekinumab) and
IL-6 (the target of tocilizumab).>* As a result, JAK inhi-
bitors are currently under investigation in clinical trials for
GCA treatment.

Glucocorticoids
Glucocorticoids have been the cornerstone of GCA treat-
ment for the last 70 years.” They were first utilised in GCA

by Horton in 1949 with formal confirmation of their effi-
cacy by Shick in the 1950s.>** While managing to induce
clinical remission, high doses of prednisolone at 40—60mg
per day, or even higher, are required initially, generally
with prolonged use and frequent relapses over the coming
12-24 months. The lasting sequelae of prolonged gluco-
corticoid use have been the unfortunate price for remission
in GCA.

While glucocorticoids are clinically effective, temporal
artery biopsies in GCA patients have shown persistent vas-
cular inflammation in 75% of patients at 6 months and 44% at
12 months, despite clinical remission.*® Glucocorticoids are
far from perfect, but to date inducing remission in GCA has
been completely reliant on prolonged administration of high
glucocorticoid doses. As mentioned already, glucocorticoids
drastically reduce IL-6 levels in GCA patients and this
observation was the rationale for IL-6 blockade and the
investigation of tocilizumab as a glucocorticoid sparing ther-
apy in GCA.?® Currently, glucocorticoids remain the anchor
treatment for inducing remission and biologics to date have
been proposed as adjunctive glucocorticoid sparing agents.

Methotrexate

While MTX is the anchor drug used to treat RA, its efficacy
in GCA is modest at best. Given its beneficial effect across
a broad spectrum of systemic inflammatory diseases and
high dose glucocorticoids effect on GCA, it was a logical
and intuitive step to trial MTX as a glucocorticoid sparing
agent in GCA. Evidence to date has been mixed however.
Two randomised control trials (RCTs) showed no effect,
while a third trial demonstrated reduced relapse rate and
lower glucocorticoid doses with MTX. It must be acknowl-
edged that all three trials were underpowered due to small
sample sizes and generally used relatively low doses of
methotrexate.>” ! A metanalysis of the three studies was
performed in an attempt to overcome the power shortcom-
ing. It reported lower relapse rates (hazard ratio 0.65,
p=0.04), lower cumulative glucocorticoid doses (mean
—842mg at 48 weeks) and a higher rate of glucocorticoid-
free remission (hazard ratio 2.8, p=0.001) with MTX.*? The
results of this meta-analysis can be viewed in two separate
lights. On the one hand, it shows efficacy in reducing
relapse rates and notably reduces the total exposure to
glucocorticoids. On the other hand, the number needed to
treat is high, equating to 10 to prevent one cranial relapse.
While MTX is generally a well-tolerated and safe medica-
tion, like any therapeutic it has associated adverse events
which must be weighed against its potential benefit. Based
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Figure | Current understanding of GCA pathogenesis.

on the available data, the British Society of Rheumatology
(BSR) and EULAR guidelines give a conditional recom-
mendation for the use of MTX in GCA. They advise that
MTX might be considered for GCA, in combination with
a glucocorticoid taper, in patients at high risk of glucocorti-

coid toxicity or who relapse.****

Other Non-Biologic

Immunosuppressants in GCA

Other conventional synthetic DMARDs and immunosup-
pressants have been trialled in GCA. To date, there are
small trials and case series in the literature detailing the
results of azathioprine, leflunomide, mycophenolate mofetil,
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hydroxychloroquine, dapsone and cyclophosphamide.> !

In one small non-randomised double-blind study, azathiopr-
ine showed a significant reduction in mean glucocorticoid
dose over the course of 1 year of treatment.** A RCT of
hydroxychloroquine did not show evidence of efficacy and 2
open label studies of cyclosporine A did not demonstrate
a significant glucocorticoid sparing effect.*** A French
study of 103 patients with glucocorticoid dependent or glu-
cocorticoid resistant GCA demonstrated efficacy with cyclo-
phosphamide treatment. Long-term remission for more than
50% of patients was achieved with a significant reduction in
glucocorticoids and regression of vascular activity on FDG-
PET.* However, the side effect profile of cyclophosphamide
has generally been deemed too severe for consideration as
a glucocorticoid sparing agent in this setting. The BSR and
EULAR guidelines state that there is at present insufficient
evidence to recommend any oral immunosuppressive agent
other than MTX in GCA.**"*

IL-6 Inhibition = Tocilizumab

IL-6 plays a key role in the pathogenesis of GCA, and
increased levels are detected in both serum and temporal
artery biopsies of active patients.” 2% IL-6 has also been
demonstrated in the monocytes of GCA patients.*” IL-6
concentration is in general closely related to disease
activity and there is a strong positive correlation with
CRP level. As reduction of IL-6 serum level is associated
with reduced disease activity and remission, its inhibition
was deemed a potential treatment strategy.”>***’ This
must be tempered against the evidence that shows that
IL-6 does not stimulate other pro-inflammatory cytokines
in an ex-vivo temporal artery biopsy model.*
Furthermore, lower levels of IL-6 have been associated
with the cranial ischaemic sequelac of GCA.’' A 52-
week Phase 2 RCT of tocilizumab in 30 patients showed
complete remission in 85% of tocilizumab treated
patients vs 40% of placebo at week 12 and corresponding
85% 20% at week 52.°

Cumulative glucocorticoid dose and adverse events were

relapse-free survival vs
both lower in the tocilizumab arm.

The best evidence for the role of IL-6 inhibition in
GCA comes from the Giant-Cell Arteritis Actemra
(GiACTA) trial which investigated the potential efficacy
of tocilizumab."? Tt enrolled 251 patients over the age of
50 from July 2013 to April 2015. All included in the trial
had active GCA within 3 weeks before baseline with
unequivocal evidence of cranial symptoms or polymyalgia
and associated increased serum acute phase reactants.

Diagnosis was based on positive temporal artery biopsy
or the presence of evidence of large vessel vasculitis on
angiography, CT, MRI or PET. The study consisted of 119
newly diagnosed GCA patients and 132 with relapsing
GCA. The design was a randomised double-blind placebo-
controlled trial with patients divided into 4 groups. Group
1 received tocilizumab 162mg subcutaneously (SC) every
week with 26-week prednisolone taper. Group 2 received
tocilizumab 162mg SC every 2nd week with 26-week
prednisolone taper. Group 3 received placebo SC every
week with 26-week prednisolone taper. Group 4 received
placebo SC every week with 52-week prednisolone taper.

Results were very favourable with both tocilizumab
groups achieving far higher rates of sustained remission
at the 52-week mark as compared to the placebo groups.
Fifty-six percent of patients receiving weekly tocilizumab
and 53% receiving every other week tocilizumab achieved
remission as compared to only 14% and 18% for patients
treated with either the placebo plus 26-week prednisolone
taper or the placebo and 52-week prednisolone taper.
Furthermore, those receiving tocilizumab experienced
less frequent relapses than those receiving placebo plus
prednisolone taper. The relapse rate was 23% and 26% for
those treated with tocilizumab weekly or every other
week. Strikingly, the 26-week and 52-week prednisolone
and placebo groups experienced relapse rates of 68% and
49%, respectively.

In summary, the GiACTA trial confirmed the efficacy
of tocilizumab in inducing remission, preventing relapses,
and reducing the glucocorticoid burden in GCA. One key
caveat that must be noted however is that tocilizumab is
known to effectively reduce or alter the production of
acute phase reactants and in particular CRP. In GiACTA
the definition of remission was considered as absence of
relapse plus normalisation of CRP which raises concerns
over how much of this effect may be due to CRP blunting
alone. However, a sensitivity analysis demonstrated that
sustained remission rates excluding CRP were 59% for the
tocilizumab weekly group and 55% for the tocilizumab
every other week group. This still compares very favour-
ably to the 26-week and 52-week prednisolone taper
groups which each had sustained remission rates of 20%
and 33%, respectively, when CRP was excluded. Even so,
demonstration of resolution of vasculitis on imaging or
biopsy would help strengthen tocilizumab’s case even
further.”®> The results of GIACTA are summarised in
Table 1 and Box 1.
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Table | GIACTA Trial Results: Sustained Remission Rates and Flares

Group Sustained Remission at 52 Flares HR for Flare vs Placebo + 26
Weeks Week Steroid Taper

Tocilizumab weekly + 26 week steroid taper 56% 23% 0.23 (p<0.001)

Tocilizumab every 2 weeks + 26 week steroid taper | 53% 26% 0.28 (p<0.001)

Placebo + 26 week steroid taper 14% 68% N/A

Placebo + 52 week steroid taper 18% 49% N/A

Box | Summary of GIACTA Results

® Better than | in 2 chance of remission at | year with tocilizumab +
prednisolone taper

® |ess than | in 5 chance of remission at | year with prednisolone alone

® The rates of adverse events did not differ across trial groups, with the
exception of neutropenia

Placebo group received approx. twice the cumulative glucocorticoid
dose

The BSR and EULAR guidelines both recommend the
use of tocilizumab in patients with GCA who have relapsing
disease or who have high baseline risk for glucocorticoid-
related adverse events.>”* A RCT of the IL-6 monoclonal
antibody, sirukumab, was terminated early due to a sponsor
decision, the limited interpretation of these results was sug-
gestive of efficacy.”* An RCT of a second IL-6 monoclonal
antibody, sarilumab, was suspended (NCT03600805).

IL-12/IL-23 Inhibition -

Ustekinumab

The current understanding of GCA pathogenesis suggests
a role and potential efficacy in dual blockade of IL-12 and
IL-23. This has initiated a recent interest in the monoclonal
antibody ustekinumab and its potential role in GCA via
disruption of Th-1 (IL-12) and Th-17 (IL-23) pathways.>
A prospective open-label study of ustekinumab in 25 GCA
with
results.”®>” All patients had refractory disease with either

patients refractory disease showed promising
an inability to taper prednisolone to an acceptable dose or
a history of multiple relapses during prednisolone taper.
Those included in the trial had failed a median of one
prior glucocorticoid-sparing agent. Ustekinumab proved
efficacious in this small study with a reduction in median
prednisolone dose from 20mg to Smg (p<0.001). There was
a concordant significant reduction in CRP from 12.9mg/L to
6mg/L (p=0.006), despite the reduction in glucocorticoid
dose. No patients experienced a flare during treatment and
one quarter managed to stop prednisolone completely. CT

angiography also showed improvement in radiographic
large vessel vasculitis in all patients with complete resolu-
tion in 50% of cases. There were no unexpected adverse
events with ustekinumab treatment. Three patients discon-
tinued ustekinumab due to adverse events with two of these
patients subsequently developing polymyalgic flares of
GCA at 4 and 5 months, respectively, after stopping uste-
kinumab. While this was an open-label study without
a control group, the results were encouraging.

This provided the stimulus for further investigation
into the potential efficacy of ustekinumab in GCA.
A second prospective, single centre, open-label pilot
study was subsequently performed.>® This study enrolled
both new onset and relapsing GCA patients with active
disease. Diagnosis required either a positive temporal
artery biopsy or evidence of large vessel vasculitis on
imaging. A sample of 20 consecutive patients were initi-
ally planned for the study but it was terminated prema-
turely by the investigators due to a lack of efficacy. While
all patients achieved remission within 4 weeks of baseline,
only 3 patients (23%) achieved the primary outcome of
glucocorticoid free-remission at week 52 with normalisa-
tion of ESR (<40mm/hr) and CRP (<10mg/L) while adher-
ing to the predetermined glucocorticoid taper protocol. Of
the 10 patients (77%) who failed to achieve this primary
outcome, 7 flared after a mean period of 23 weeks and 3—6
ustekinumab injections. The other 3 patients, while not
having clinical symptoms of relapse, did not achieve the
primary outcome due to elevated inflammatory markers.
The authors concluded that ustekinumab in combination
with 6 months of prednisolone was not associated with
clinically significant rates of sustained disease remission in
this cohort of GCA patients.

Important differences exist between these studies in
terms of inclusion criteria, glucocorticoid taper, and defi-
nitions of treatment success. Given the different findings
from these two trials, the results of further studies are
awaited, in particular those of an ongoing randomised
control trial (NCT03711448).
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TNF Inhibitors

The stimulus for exploring the role of TNF inhibition in
GCA originated from the discovery of high tissue levels of
TNFao. in positive temporal artery biopsies.”' RCTs however
have failed to demonstrate a benefit of TNF inhibition in
GCA. A Phase II randomised, double-blind, placebo-
controlled trial examined the potential role of infliximab in
GCA patients with new onset disease. It included 44 patients
with remission of symptoms and normalisation of ESR after
induction with prednisolone 40-60mg/day. Patients were
then randomised to either placebo (n=16) or infliximab
Smg/kg infusions (n=28) at weeks 0, 2, 6, 14, 22, 30, 38
and 46. Infliximab did not demonstrate a significant increase
in the number of relapse-free patients nor did it achieve
a significant reduction in cumulative prednisolone dose.
Infection risk was also higher in the infliximab group.>
Adalimumab also did not demonstrate a benefit in a RCT
in GCA. There was no significant difference in remission
rates with 59% in the adalimumab group versus 50% in the
placebo group in remission at week 26.°° In contrast, one
small RCT of 17 GCA patients treated with etanercept,
a soluble TNF receptor fusion protein, displayed encouraging
results. Fifty percent of the etanercept group were in gluco-
corticoid-free remission at 12 months compared with only
12% in the placebo and prednisolone group. Cumulative
prednisolone dose was also significantly lower in the etaner-
cept group.®' However, careful consideration must be given
to these results on account of the small study size and loss to

/ & /

s

follow up. On the balance of the available evidence, TNF
inhibitors do not appear to be efficacious in GCA.

T-Cell Modulation — Abatacept
Abatacept, a CTLA-41g small molecule fusion protein binds
to CD80/CD86 and dampens T-cell activation. Given the
hypothesised role of dual T-lymphocyte pathways, Th-1 and
Th-17, in GCA, abatacept offers a plausible mechanism of
action for disease treatment.” In a RCT, abatacept in con-
junction with prednisolone demonstrated an increase in
relapse-free survival at 12 months from 31% to 48% when
compared to prednisolone monotherapy.®* The median
duration of remission was also greater in the abatacept
group at 9.9 months versus 3.9 months in the placebo
group. The interpretation of the results of this study is
complicated by the fact that all patients received abatacept
in conjunction with glucocorticoids for the first 12 weeks
before patients were randomised to either continuing or
stopping abatacept. Furthermore, sample size was small at
41 patients with 20 randomised to placebo and 21 to the
abatacept continuation group. Given the modest improve-
ment in outcome, small sample size, complicated trial
design and the lack of efficacy of abatacept in a parallel
RCT for Takayasu’s arteritis, the body of evidence is not
substantial enough to confidently declare that abatacept is
efficacious as an adjunctive treatment or glucocorticoid
sparing agent in GCA.*

Figure 2 JAK/STAT pathways and implicated cytokines in GCA.
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Table 2 Overview of Biologics in GCA

Biologic Target | Level of Study Results Study Limitations
Evidence
Tocilizumab IL-6 2 RCTs Villiger et al (2016)%2 Villiger et al (2016)°?
30 patients Singe centre and small numbers
77% new onset Not blinded to CRP results
Relapse-free week 52 GC stopped after 6 months
85% tocilizumab + GC No discontinuation data
20% GC alone Limited imaging
GIiACTA - Stone et al (2017)"3 GIACTA- Stone et al (2017)"
251 patients No discontinuation data
47% new onset Lack of imaging data
Remission week 52 Short duration of follow-up
Tocilizumab weekly + 26weeks GC 56% Concern that vascular disease may
Tocilizumab every 2weeks + 26weeks GC 53% progress despite clinical remission
26weeks GC alone 14%
52weeks GC alone 18%
Sirukumab IL-6 RCT Schmidt et al (2020)>* Numerically lower rate of flares in Terminated early
sirukumab group
Sarilumab IL-6 RCT Commenced but suspended (NCT03600805)
Abatacept T-cell RCT Langford et al (2017)%* 41 patients Modest effect
56% new onset All received abatacept
Abatacept induction for all randomised at month 3 to abatacept + | Abatacept ineffective in
GC versus GC alone Takayasu’s arteritis
Relapse-free week 52 Abatacept + GC 48%
GC alone 31%
Ustekinumab | IL-12/ | Open Label | Conway et al (2016, 2018)'"*” Conway et al(2016, 2018)'7*”
IL-23 25 patients Unblinded
All refractory GCA No control group
Median GC dose decreased from 20mg to 5mg at week 52 Small numbers
No relapses on ustekinumab Single centre
Imaging evidence of improvement
Matza et al Matza et al
13 patients Unblinded
39% new onset No control group
23% remission free at week 52 Small numbers
Single centre
Secukinumab | IL-17 Case reports | Rotar et al (2018)’* Sammut et al (2018)”® Effective in 2 cases Case report data only
Adalimumab TNF-a | RCT Seror et al (2014)*° 70 patients New-onset patients only
All new onset Excluded ischaemic
Remission week 26 manifestations
GC + adalimumab 59%
GC alone 50%
Infliximab TNF-a | RCT Hoffmann et al (2007)>° 44 patients Small numbers

All new onset
Relapse-free 52 weeks
Infliximab + GC 43%
GC alone 50%

New-onset patients only
Study terminated early

(Continued)
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Table 2 (Continued).

Biologic Target | Level of Study Results Study Limitations
Evidence
Etanercept TNF-a | RCT Martinez-Taboada et al (2008)®' 17 patients Small numbers
All in remission on GC with GC-related adverse events High discontinuation rate — | I/19
GC remission week 52 patients
Etanercept + GC 50%
GC alone 22%
Anakinra IL-1B Case series Ly et al (2014)7 3 refractory GCA patients; remission in all 3 Case report data only at present
Ongoing RCT | GIiAnT (NCT02902731)
Gevokizumab | IL-I1B RCT Commenced but cancelled
Rituximab B-cells | Case reports | Bhatia et al (2005)%® Mayrbaeurl et al (2007)®° Effective in 2 refractory | Case report data only
cases
Baricitinib JAK Open-label (NCT03026504)
study ongoing
Upadacitinib JAK RCT ongoing | SELECT-GCA (NCT03725202)
Tofacitinib JAK Laboratory
data only
Mavrilimumab | GM- RCT ongoing | Cid et al (2020)73 Sustained remission at week 26 in 83% with Preliminary data, presented, not
CSF mavrilimumab compared to 50% with placebo (NCT03827018) published

JAK Inhibitors

The JAK/STAT inhibitor tofacitinib, which targets JAK1 and
JAKS3, has been explored in a basic science model and shown
to reduce T cell accumulation in the vessel wall of a human
artery engrafted into immunodeficient mice that were recon-
stituted with T cells and monocytes from humans with
GCA.%*%* This working lab model of vascular inflammation
provided encouraging signs for a potential future role of JAK/
STAT pathway inhibition in GCA. Furthermore, our current
understanding of cytokine biology suggests that strong inhibi-
tion of JAK1 and JAK2 should in theory downregulate the
effects of IL-6, IL-12, IL-23 and IFN-y, Figure 2. As discussed
earlier, tocilizumab inhibits IL-6 while ustekinumab inhibits
IL-12 and IL-23. Baricitinib which acts on JAK1 and JAK2
may be able to block the effects of all of these cytokines and
therefore be efficacious in treating GCA. Baricitinib is cur-
rently being assessed in a Phase II, single institution, open-
label pilot study (NCT03026504) with 15 patients with
relapsing GCA currently enrolled. Upadacitinib, a JAK1 and
JAK?2 inhibitor is also under investigation as a potential treat-
ment in GCA. The SELECT-GCA trial (NCT03725202) is
currently enrolling a desired 420 participants in a multicentre,
randomised, double-blind, placebo-controlled study over

a 4-year period with study completion anticipated for
November 2024. To date, although preliminary results from
animal models are promising, there is insufficient evidence to
advocate JAK inhibitors as glucocorticoid sparing agents
in GCA.

B-Cell Depletion - Rituximab

While GCA is considered a largely T-cell mediated dis-
ease, it is known that B lymphocytes have an important
role in T-cell activation. Circulating levels of B cells are
generally decreased in active GCA but repopulate after
glucocorticoid treatment with one plausible explanation
suggesting that this is due to the recruitment of B cells
into inflamed vessels.®> However, while B cells are present
in GCA lesions they are not abundant.®>°” There are two
case reports demonstrating the efficacy of rituximab in
refractory GCA.%%%?

Anti-IL-1p Inhibitors

Temporal artery biopsies of GCA patients have demon-
strated increased expression of IL-1f mRNA and to date,
one case series of 3 patients with refractory GCA has shown
efficacy with IL-1B blockade with anakinra at a dose of
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Figure 3 Proposed GCA treatment algorithm.

100mg/day.”® All 3 patients experienced improvement in
symptoms correlating with normalisation of inflammatory
markers. Reassuringly, there was also resolution of vascular

inflammation on PET/CT for two or these patients.”” To
investigate the potential efficacy and viability of anakinra as
a treatment for GCA, the Giant Cell Arteritis and Anakinra
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Trial (GiAnT) (NCT02902731) was established. The inves-
tigators proposed a randomised, multi-centre, double-blind,
placebo-control trial of 70 patients randomised to either
prednisolone and anakinra or prednisolone and placebo.
The study is anticipated to finish by March 2022.
A previous RCT of the IL-1B inhibitor gevokizumab was
commenced but subsequently terminated by the sponsor.

GM-CSF Pathway Inhibitors -

Mavrilimumab

The granulocyte macrophage colony stimulating factor (GM-
CSF) pathway has been shown to be unregulated in GCA
biopsies. Mavrilimumab is a monoclonal antibody targeting
the GM-CSF receptor currently under investigation for its
potential in GCA treatment. Reduction of inflammation in an
ex vivo GCA culture model has been demonstrated.”" There
was also a significant improvement in arterial inflammation
compared to control in an in vivo model of vasculitis. It has
also been shown in a phase 2b trial in RA that mavrilimumab
achieves rapid and sustained reduction in IL-6 production.”
A phase 2 RCT of 70 patients with either new onset or refrac-
tory GCA (NCT03827018) is underway. Preliminary results
have demonstrated efficacy with 83% of mavrilimumab treated
patients in sustained remission at week 26 compared to 50% of
placebo-treated patients.”

IL-17 Inhibition — Secukinumab
IL-17 is a cytokine released by Th17 cells, which are a key part
of the pathogenic pathway in GCA. There have been two case
reports of patients with psoriatic arthritis and GCA where
secukinumab appears to have been beneficial for the mainte-
nance of remission of the GCA.”*”> A phase 2 RCT of secu-
kinumab in GCA is
(NCT03765788).

An overview of biologics suggested for use in GCA is

currently recruiting patients

shown in Table 2.

Proposed Treatment Algorithm

Given the sustained remission rate and the reduction in
cumulative prednisolone dose seen in the GiIACTA trial,
there is a strong argument to recommend combined glu-
cocorticoid and tocilizumab treatment as first line in GCA
when there is deemed to be high risk of glucocorticoid
adverse events or high risk of relapse with glucocorticoid
monotherapy. In refractory cases, the authors of this paper
would advocate trial of a second biologic in place of
include

tocilizumab. Potential second-line biologics

ustekinumab or abatacept. Ongoing trials may reshape
this guidance in the coming years. A current proposed
treatment algorithm is shown in Figure 3.

Conclusion

Glucocorticoids have been the mainstay of treatment in GCA
for the past 70 years and they should remain so for now.
Currently, IL-6 blockade with tocilizumab has the best evi-
dence base as an adjunctive treatment in GCA. While uste-
kinumab, abatacept, JAK inhibitors and IL-1B inhibitors
have shown efficacy in small studies, there is still limited
evidence for these agents. We make the tentative recommen-
dation that GCA cases refractory to tocilizumab may trial
ustekinumab or abatacept. JAK inhibitors and IL-1f inhibi-
tors are currently in trials for GCA which may reshape best
guidance on GCA treatment over the next decade.
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