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Abstract

Objective. It is currently unknown how long GCA should be treated with tocilizumab. In the first randomized controlled

trial, the biologic agent was stopped after 52 weeks. We therefore studied what proportion of patients relapsed, when

relapses occurred and whether factors might predict relapse after tocilizumab treatment discontinuation.

Methods. All patients in the tocilizumab arm who had received a 52-week treatment were evaluated. In case of lasting

remission, magnetic resonance angiography (MRA) was performed and sera were taken to search for biomarkers

associated with subclinical disease activity.

Results. Seventeen of 20 patients randomized to the tocilizumab treatment arm were in lasting remission without any

co-medication at week 52. Mean follow-up after study end was 28.1 months (range 17�44). Eight patients relapsed after a

mean of 6.3 months (range 2�14) (six within the first 5 months, two patients at months 13 and 14, respectively). Relapsing

patients were younger and showed more signs of mural enhancement in MRA compared with non-relapsing patients.

MRA documented low-intensity vessel wall signals in all subjects. No morphological changes such as formation of

aneurysm of aorta occurred. Biomarkers in sera did not indicate subclinical disease activity: levels of IL-6, MMP-3,

soluble TNF receptor 2, soluble CD163, soluble intercellular adhesion molecule-1 and Pentraxin-3 did not differ from

matched healthy controls.

Conclusion. The data show that a 52-week treatment with tocilizumab induces a lasting remission that persists in half

of the patients after treatment stop. None of the clinical, serological or MRA findings qualify to predict relapse.

Remarkably, MRA revealed a persisting wall enhancement of the descending aorta.
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Rheumatology key messages

. Half of GCA patients remained in lasting remission after stopping a 52-week treatment with tocilizumab.

. Half of GCA patients relapsed, the relapse occurring within months of discontinuation of tocilizumab.

. Neither clinical, laboratory nor imaging findings predict relapse or lasting remission in GCA patients.

Introduction

GCA represents the most frequent form of vasculitis in

people over 50 years of age [1]. It affects medium- and

large-sized arteries and presents with cranial symptoms

of temporal arteritis and/or with the symptoms of poly-

myalgia rheumatica. The most feared complications are

blindness at initial presentation and arterial rupture at

later stages of the disease. Glucocorticoids (GC) are the

mainstay of treatment [2]. Based on the results of two

randomized controlled trials (RCTs), tocilizumab (TCZ), a

monoclonal antibody binding the alpha chain of the

human IL-6 receptor, has recently been licenced as thera-

peutic agent to induce and maintain remission [3, 4]. In the

first RCT, TCZ was administered i.v. at the standard dose

of 8 mg/kg bodyweight and intervals of 4 weeks [5]; in the

multicentre trial, TCZ was injected s.c. weekly or bi-

weekly at the standard dose of 162 mg. In both trials cu-

mulative GC dose could be reduced by at least 50%.

Despite this therapeutic success several questions

remain unanswered. In particular, it is currently unknown

how long TCZ treatment should be continued and whether

there exist variables predicting relapse after treatment

cessation. Based on the fact that treatment was stopped
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in our RCTs after 52 weeks, we were able to follow pa-

tients, monitor relapse and search for clinical, serological

and/or imaging parameters associated with or predicting

relapse. Furthermore, we could thoroughly examine pa-

tients in lasting remission to search for residual, subclin-

ical disease activity.

Methods

Of 30 patients included in the RCT, 20 were treated with

TCZ plus GC, and 10 patients with GC only (placebo

group) [3]. Seventeen of 20 relapse-free patients in the

TCZ arm completed the study and were followed-up pro-

spectively thereafter.

The study was approved by the ethical committee of

Bern, Switzerland on 24 April 2018 and the study was

performed in accordance with the Declaration of

Helsinki. All patients gave written informed consent.

These 17 patients were either controlled in the out-pa-

tient clinic of the Department of Rheumatology, University

Hospital of Bern, Switzerland, or data were collected by

phone interview as well as using the documentation of the

family physician. The decision on whether to re-treat

relapsing patients with TCZ or to prescribe GC was left

to the shared decision of the physician and the patient.

Relapse was defined as described in the RCT [3], i.e. ele-

vation of either ESR, CRP or both, AND clinical symptoms

typical for GCA activity.

All patients in lasting remission were clinically and sero-

logically re-assessed and magnetic resonance angiog-

raphy (MRA) was performed in the University Hospital of

Bern. Clinical examination followed the protocol of the

RCT [3]. Serological evaluation comprised CRP, ESR,

blood count as well as the immune-inflammatory markers

IL6, soluble TNF receptor 2, soluble CD163, MMP-3, solu-

ble intercellular adhesion molecule-1 and Pentraxin-3. We

have recently shown that these biomarkers were elevated

at early stages of the RCT, when patients were in full re-

mission under combination treatment of TCZ plus GC [6].

In summary, these biomarkers bear the potential to detect

subclinical disease activity. For comparison sera collected

at week 52 of the RCT and from sex- and age-matched

healthy controls were used. All samples were analysed

together. Measurements were performed as described

elsewhere [6].

MRA was performed in all TCZ patients at initiation of

the study. At study end it was repeated in those patients

who showed mural enhancement at inclusion. Additional

MRAs were performed in all patients that were in lasting

remission at follow-up. MRA technique and reading were

done as described elsewhere [7]. The focus was on inten-

sity of vessel wall signal, wall thickness and geographic

distribution of enhancing areas. We therefore calculated

the number of vasculitic manifestations in relation to the

evaluated region of interest. Additionally, anatomical alter-

ations such as aneurysms, stenosis and atherosclerosis

were assessed as described elsewhere [7, 8].

Statistical analysis was performed using Graph Pad

Prism 5.0 and IBM SPSS Statistics 21. Wilcoxon signed-

rank test was used to calculate significance between

paired sample groups and Mann�Whitney U test between

unpaired sample groups. Correlation analysis was done

by calculation of Spearman rank’s coefficient.

Results

Patients

At the end of the RCT, i.e. at week 52, all 17 TCZ-treated

patients were in stable clinical and serological remission.

TCZ was discontinued. None of the patients received

other maintenance medication such as GCs or MTX.

Thus, none of the patients received any type of immuno-

suppressive/anti-inflammatory drugs.

The Kaplan�Meier curve of relapse-free remission is

displayed in Fig. 1. Mean follow-up time was 28.1 months

(range 17�44) after the last TCZ infusion. Nine patients

remained in lasting clinical and serological remission for

a mean of 29.3 months (range 23�44). Eight patients

relapsed after a mean time of 6.3 months (range 2�14)

after the last TZC infusion. Six of eight relapses occurred

within the first 5 months after study end and two patients

relapsed, at months 13 and 14, respectively. None of the

relapsing patients experienced blindness, aneurysm for-

mation, aortic rupture, aortic stenosis or other vascular

complications.

Comparison of relapsing vs relapse-free patients

Relapsing patients were younger than patients without re-

lapse (mean age 64.6 years vs 76.4 years; P = 0.006). No

differences were found between relapsing and non-relap-

sing patients regarding sex, newly diagnosed GCA, recur-

rent GCA, cranial symptoms or positive findings on

temporal artery biopsy (Table 1).

Serological and immune markers in relapse-free
patients

At follow-up, CRP and ESR were normal in all but one

patient suffering from severe osteoporosis and having

experienced severe fractures but no signs of GCA relapse

FIG. 1 Kaplan�Meier curve of relapse-free survival after

discontinuation of tocilizumab
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(data not shown) (supplementary Fig. S1, available at

Rheumatology online).

After study end (i.e. week 52 of the RCT), the IL-6 levels

showed the expected normalization (P = 0.008). Levels of

MMP-3, which were slightly above those of matched

healthy controls at week 52, showed normalization after

discontinuation of TCZ. soluble TNF receptor 2, soluble

CD163, soluble intercellular adhesion molecule-1 and

Pentraxin-3 remained unchanged and indistinguishable

from levels in healthy controls. In summary, at follow-up

none of the parameters differed from healthy controls.

MRA

In search of variables predicting relapse after the end of

the RCT, we found that numbers of vasculitic areas at

inclusion in the RCT varied between relapsing and non-

relapsing patients: relapsing patients showed more active

localizations than non-relapsing (77% vs 63%, Table 1).

The ratio remained almost stable until the end of the RCT

(77% vs 61%).

Signals of vessel wall enhancement at the end of the

RCT did not correlate with later relapse (data not shown).

One case with complete remission of vessel wall enhance-

ment relapsed and one patient with strong vessel wall

signals did not relapse.

Remarkably, although there was a trend to a reduction

of enhancing areas over time (from 61% to 57%), all pa-

tients in lasting remission showed MRA enhancement at

follow-up.

In non-relapsing patients, vasculitis was less-often de-

tected in subclavian, axillary, aortic arch and iliac arterial

regions, with a reduction in the overall vasculitis score

from 2.2 at inclusion into the RCT to 1.8 at follow-up.

In one patient, aortic ectasia of the ascending aorta re-

mained unchanged between the MRA at study inclusion

and the last MRA, 34 months later. Another patient initially

showed an infrarenal aortic kinking with aortic dilatation

that remained unchanged until last follow-up.

Atherosclerosis was more prominent in patients in lasting

remission than in relapsing patients, yet did not change

over time in either group.

Discussion

This study presents the follow-up data from the first ran-

domized controlled trial of TCZ in GCA patients. We could

demonstrate a lasting remission of almost 2 years after

study end in half of the patients, free of any immune-

modulating agents. This fact strongly suggests that TCZ

not only controls the acute phase response, but also has a

profound effect on pathogenic cellular events. One is

tempted to hypothesize that in a subset of GCAs, Th1

cells do not play the anticipated central role, but that cel-

lular homeostasis is regained by indirect effects, such as

by controlling the recruitment of Th17 cells and by improv-

ing the function of Treg [9].

The other side of the coin is the relapse in half of the

patients. The finding of relapse within a few months sug-

gests a pathogenic role of immune pathways not respon-

sive to IL-6 in these cases. This is in line with the hypothesis

of a dominant role of Th1 cells [10, 11] and with reported

cases of formation of aorta aneurysm despite complete

clinical and laboratory remission under TCZ.

The contrasting outcomes, long-lasting remission vs

rapid relapse upon treatment discontinuation, leads to

the question: are there any variables able to predict out-

come? Our data show a younger age of relapsing patients

and a different geographic location of inflamed vessel wall

at inclusion in the RCT. This is in line with a lower inci-

dence of aortic ruptures in older GCA patients compared

TABLE 1 Patient characteristics

Relapse after end of study

YES (n = 8) NO (n = 9)

Time of follow-up (months) [median (range)] 26.7 (17�44) 29.3 (24�44)

Time points of relapse 6 patients within 5 months,
1 patient at month 13,
1 patient at month 14

n.a.

Age at study inclusion (years) [mean (range)] 64.6 (54�74) 76.4 (60�87)

Female [n (%)] 6 (75) 7 (78)

New onset GCA [n (%)] 7 (88) 7 (78)

Cranial symptoms [n (%)] 7 (88) 8 (89)
Temporal artery biopsy [n (%)]

Positive 4 (50) 7 (78)

Negative 4 (50) 1 (11)

Not done 0 1 (11)
MRA: areas of mural enhancement at inclusion into the RCT (%) 77 63

MRA: areas of mural enhancement at end of the RCT (%) 77 61

MRA: areas of mural enhancement at follow-up (%) n.a. 57
Vasculitis score at inclusion/end of study/follow-up 2.4/1.7/n.a. 2.2/2.25/1.8

MRA: magnetic resonance angiography; n.a: not applicable; RCT: randomized controlled trial.
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with their younger counterparts [12]. Unfortunately, our

results are far from being of predictive value. Despite

small patient numbers, the findings rule out the possibility

of identifying clinical or imaging characteristics able to

predict outcome. Larger cohorts may describe statistical

differences between relapsing and relapse-free patients.

Yet, a predictive character would have to be identifiable in

small cohorts as well. In conclusion, it appears reasonable

to search for serological variables able to detect and

quantify subclinical disease activity. These may help to

guide therapeutic management.

In line with several recent studies showing persistent

signals in vessel wall despite complete clinical and labora-

tory remission [13�16], we found a weak and persisting

enhancement in the wall of the arc and the descending

thoracic aorta in all relapse-free cases at follow-up. Based

on the fact that these patients were without any immune-

suppressive/anti-inflammatory drug for years, it is highly

unlikely that these signals represent ongoing inflamma-

tion. Fortunately, the enhancing area is well defined and

the signal intensity is low. Therefore, one may assume that

MRA should serve to diagnose relapse, either by an in-

crease in signal intensity and/or by an extension of enhan-

cing area or involvement of other arterial vessels.

As published earlier, there exist biomarkers that are

elevated in patients treated with TCZ in full clinical remis-

sion and with normalized CRP and ESR [6]. These bio-

markers evidently are not under control of IL-6 and may

serve as tools to detect and measure subclinical disease

activity. We measured six molecules in sera of patients

with lasting remission. In line with lasting clinical remis-

sion, normalized acute-phase proteins and remission as

defined by MRI, none of the markers showed a level

above that in healthy controls. It will have to be shown

in a prospective setting whether and which of these mar-

kers increase in case of smouldering disease or evolving

relapse. As inflamed arterial wall is in the immediate vicin-

ity of and in direct contact with blood, it appears rational

to hypothesize that in case of severe, ongoing subclinical

disease, such biomarkers should become elevated and

will help to monitor disease and guide treatment. Herein,

clusters of clinical parameters and biomarkers might

prove useful in the future [17].

The main limitation of this study is the small sample

size. Another limitation is the individualized management

of patients after the end of the RCT. Patients were not

controlled in a standardized fashion and treatment deci-

sions did not follow a predefined protocol. However, re-

activation of disease could be reproduced based on

patient charts, and all patients in lasting remission were

re-assessed by one of the authors.

In conclusion, a 52-week treatment of GCA with i.v. TCZ

at a conventional dose (4-weekly 8 mg/kg body weight) was

effective in inducing lasting remission that persisted after

treatment cessation for at least 2 years. There are no clinical

or imaging variables predicting relapse. MRA continued to

show a uniform pattern of residual enhancement of aortic

vessel wall in lasting, drug-free remission. Whether bio-

markers uncontrolled by IL-6 qualify to measure subclinical

disease activity and identify patients at risk of developing

aortic aneurysm has to be tested prospectively.
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