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ABSTRACT
Background Polymyalgia rheumatica is the second 
most common inflammatory rheumatic disease of people 
>50 years. Glucocorticoid therapy is highly effective, 
but many patients require treatment for several years. 
Effective glucocorticoid sparing agents are still needed.
Methods In this double- blind, multi- centre phase 2/3 
clinical trial, we randomly assigned 36 patients with 
new onset polymyalgia rheumatica from three centres 
to receive subcutaneous tocilizumab (162 mg per week) 
or placebo for 16 weeks (1:1 ratio). All patients received 
oral prednisone, tapered from 20 mg to 0 mg over 11 
weeks.
The primary endpoint was the proportion of patients in 
glucocorticoid- free remission at week 16; key secondary 
endpoints, including time to first relapse and cumulative 
glucocorticoid dose at weeks 16 and 24, were evaluated.
Results From 20 November 2017 to 28 October 2019 
39 patients were screened for eligibility; 19 patients 
received tocilizumab and 17 placebo. Glucocorticoid- 
free remission at week 16 was achieved in 12 out of 19 
patients on tocilizumab (63.2%) and 2 out of 17 patients 
receiving placebo (11.8%, p=0.002), corresponding 
to an OR of 12.9 (95 % CI: 2.2 to 73.6) in favour of 
tocilizumab. Mean (±SD) time to first relapse was 
130±13 and 82±11 days (p=0.007), respectively, and 
the median (IQR) cumulative glucocorticoid dose was 
727 (721–842) mg and 935 (861–1244) mg (p=0.003), 
respectively. Serious adverse events were observed in five 
placebo patients and one tocilizumab patient.
Conclusion In patients with new onset polymyalgia 
rheumatica undergoing rapid glucocorticoid tapering, 
tocilizumab was superior to placebo regarding sustained 
glucocorticoid- free remission, time to relapse and 
cumulative glucocorticoid dose.
Trial registration number NCT03263715

INTRODUCTION
Polymyalgia rheumatica is the second most common 
inflammatory rheumatic disease in the elderly after 
rheumatoid arthritis, with a peak incidence around 
70 years of age.1 It is clinically characterised by 
neck, bilateral shoulder and hip girdle pain as well 
as by morning stiffness which severely impairs 
patients’ daily activities.2 Polymyalgia rheumatica is 
thought to be caused by a systemic inflammatory 
response that is mainly driven by interleukin(IL)- 6. 
Inflammatory markers, such as C- reactive protein 

(CRP) and erythrocyte sedimentation rate (ESR), 
are almost invariably markedly elevated in these 
patients.3

Treatment of polymyalgia rheumatica is primarily 
based on glucocorticoids at intermediate doses, 
which are recommended for at least 12 months.4 
Treatment duration with glucocorticoids in clinical 
practice, however, is often much longer and may 
even be life- long.5 6 There is usually a rapid initial 
response to glucocorticoids, but relapses occur 
in 50% of patients during tapering.7 Long- term 
use of glucocorticoids is associated with adverse 

Key messages

What is already known about this subject?
 ► Treatment of polymyalgia rheumatica is 
primarily based on glucocorticoids, which are 
recommended for at least 12 months, but may 
extend to several years, in some cases even 
being life- long, leading to glucocorticoid- related 
adverse events in up to 65% of the cases.

 ► Small and uncontrolled studies investigating 
tocilizumab, an inhibitor of the interleukin- 6 
receptor, were indicative of its high clinical 
potential, but randomised controlled trials 
testing the clinical efficacy of tocilizumab are 
not available.

What does this study add?
 ► The results from this PMR- SPARE trial show a 
high clinical efficacy of tocilizumab compared 
with placebo for the treatment of new onset 
polymyalgia rheumatica.

 ► The evidence provided adds a major therapeutic 
option to a disease where to date no therapies 
are approved for sparing glucocorticoids.

How might this impact on clinical practice or 
future developments?

 ► The results of this trial provide scientific 
evidence of superiority of tocilizumab compared 
with placebo for treatment of polymyalgia 
rheumatica.

 ► The data provided may serve as basis for future 
approval of tocilizumab for the indication 
of polymyalgia rheumatica and facilitate its 
reimbursement in this patient group.
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膠原病 Journal Club 2022年6⽉7⽇ 志⽔ 隼⼈



⽬的

背景治療としてGCを使⽤している
新規発症のPMR患者に対する
TCZの有効性を評価すること



研究デザイン

・24週間のプラセボ対照⼆重盲検化ランダム化
⽐較試験 (第Ⅱ/Ⅲ相試験)



論⽂のPICO

P：新規発症のPMR患者

I： PSL+TCZ 162 mg sc. weekly

C： PSL+PBO

O：16週時点でのGC-free remission達成率



主な適格基準

・2012年ACR/EULAR暫定分類基準を満たす

・スクリーニングの2週間前までにPMRと
診断されている

・GC naïveあるいはスクリーニング時点で
最⼤2週間までのGC治療期間である
(初期量はPSL 12.5 ‒ 25 mg/⽇)



主な除外基準

・GCA患者

・PMRに対して2週間を超えたGC治療を⾏っている

・PMR以外にGC治療を要する疾患に罹患している

・例えばRAのような別の炎症性リウマチ性疾患に
罹患している



盲検化について

・TCZによるIL-6受容体阻害はCRPとESRに対して
強く影響し間接的に治療割り付けを⾮盲検化しうる。

・従って本研究では急性期炎症蛋⽩を盲検化した。

・そのほか脂質や肝酵素のデータも盲検化された。



治療プロトコール

・TCZ 162 mg ⽪下注 週1回と
PBOに1:1で割り付け。

・⽪下注は16週で終了。

・両群とも右記のGC急速減量
プロトコールに沿って減量。

  

 10 

      

   Table 1. GC tapering regimen  

Study week GC dose (mg) /day 

0 (Baseline) 20 

1 17.5 

2 15 

3 12.5 

4 10 

5 9 

6 7 

7 5 

8 4 

9 2 

10 1 

11* 0 

*week 11 onwards, until end of study or 
relapse 

 

8.3. Relapse treatment and rescue medication 

Patients in either the tocilizumab or placebo groups with a flare, should increase 
the prednisone dose by 5 mg for 1 week. Given remission is then re-achieved, the 
GC dose will be tapered within 4 weeks to the pre-relapse dose (within this 4-
weeks period tapering is conducted at the discretion of the investigator). 

Subsequently, the pre-specified tapering protocol will be followed again. In case 
remission is not achieved by the dose increment of 5mg, or relapses occur on GC 
doses >5mg, the GC dose may be further increased at the discretion of the 
investigator. Subsequent tapering will also be at the discretion of the physician until 
the pre-relapse dose is achieved. Then, the pre-specified protocol will be followed. 

Patients will continue with double-blind injections of study drug (tocilizumab or 
placebo) throughout relapse treatment, no dose adjustment of tocilizumab is 
allowed. 

In case of unequivocal signs of GCA (e.g. as part of a relapse, as determined by 
the investigator), patients will discontinue the study, stop the study drug and will 
be treated according to current recommendations for GCA [23]. Patients will 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Ann Rheum Dis

 doi: 10.1136/annrheumdis-2021-221126–7.:10 2022;Ann Rheum Dis, et al. Bonelli M



Flare時の対応

・1週間だけPSLを5 mg増量

・再寛解に⾄ったら4週間以内にflare前のPSL量に減量

・上記で寛解を達成できなければ治療者の裁量で
さらにPSLを増量



アウトカム



主要評価項⽬

16週時点でのGC-free remission達成率

寛解：PMRによる肩や腰部のこわばりがない状態
再燃：PMRによる肩や腰部のこわばりが再出現した状態

※寛解や再燃の定義にCRPやESRは含まれない



キーとなる副次評価項⽬

・12週と24週時点でのGC-free remission達成率

・16週と24週時点でのPSL積算量



結果
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Vasculitis

At every visit after baseline, patients were assessed for the pres-
ence of remission, which was defined as the absence of stiffness 
at shoulder and/or hip girdle attributable to active polymyalgia 
rheumatica, as judged by a blinded investigator. Pain and stiff-
ness are part of the OMERACT core domain set for polymyalgia 
rheumatica.22 Relapse was defined in accordance with previous 
studies10 23 as recurrence of signs of active polymyalgia rheumatica, 
that is, the return of aching and stiffness at shoulders, hip girdle or 
both, as adjudicated by the blinded investigator. At every visit, an 
additional blinded efficacy assessor obtained patient and assessor 
global scores, patient pain score, morning stiffness (all on 100 mm 
Visual Analogue Scales (VAS)) and evaluated physical function by 
the ‘elevation of the upper limb score’ (semiquantitative scale),24 
the Health Assessment Questionnaire Disability Index (HAQ) and 
the Short Form- 36 (SF- 36). Inflammatory markers, CRP and ESR, 
on which tocilizumab has rapid effects, were determined at each 
study visit, but were not part of remission/relapse definitions by 
the investigators, who were blinded to these results to maintain 
overall blinding. Blinding was further ensured through provision 
of tocilizumab and placebo in prefilled syringes with matching 
presentation for the 16 weeks of active therapy. Blinding was 
maintained throughout the study period.

Statistical analysis
Based on the nature of the disease and the usual need of a slow 
tapering of glucocorticoids to prevent relapses, we estimated that 
only 20% of enrolled patients receiving placebo would be able 
to achieve glucocorticoid- free remission at week 16. In contrast, 
previous open- label phase 2 trials and proof- of- concept studies 
suggested a high level of disease control for patients treated with 
tocilizumab,17–20 guiding an expected 80% of patients to be in 
glucocorticoid- free remission at week 16 when treated with 
tocilizumab. Based on these estimates and a 1:1 sampling ratio, 
we calculated that a total of 24 patients (12 in the tocilizumab 
group and 12 in the placebo group) were needed to design a 
randomised controlled phase 2/3 clinical trial, which would 
provide 80% power at a significance level of p<0.05 using Fish-
er’s exact test on the primary outcome (rate of glucocorticoid- 
free remission at week 16). We conservatively estimated 30% of 
patients as potential drop outs/lost to follow- up, and increased 
the sample size accordingly despite the planned non- responder 
imputation approach, by which all patients who started treat-
ment would be included in the analysis. The targeted recruit-
ment was therefore 32 patients.

The primary and key secondary endpoints were tested 
between the groups using either Fisher’s exact tests for categor-
ical variables, Kruskal- Wallis tests for non- normally distributed 
continuous data or Kaplan- Meier estimator for time- to- event 
data. To control for type I error of the secondary endpoints, we 
applied a strategy of hierarchical testing, by which hypothesis 
testing continues until reaching the first non- significance. The 
pre- determined hierarchy for testing secondary endpoints was: 
proportion of subjects in glucocorticoid- free remission at week 
12 → proportion of subjects in glucocorticoid- free remission at 
week 24 → time to first relapse → cumulative dose of pred-
nisone at week 16 → cumulative dose of prednisone at week 
24 → proportion of subjects with increased ESR >20 mm/hour, 
or increased CRP levels >5 mg/L at week 24 → patient pain 
(VAS) at week 16 → patient global assessment of disease activity 
(VAS) at week 16 → evaluator global assessment (VAS) at week 
16 → SF- 36 at week 16 → HAQ at week 16. Other secondary 
outcomes as stated in the protocol, including safety assessment, 
were considered exploratory.

Analyses were based on an intent- to- treat approach using 
non- responder imputation for binominal endpoints, and the last 
observation carried forward method for continuous endpoints, 
for all visits after patients have dropped out of the study or were 
lost to follow- up. In the Kaplan- Meier analysis, all patients were 
included in the estimate of time- to- relapse, censoring patients 
without event (ie, without relapse) or those lost to follow- up. 
The statistical analysis plan was registered and submitted as 
part of the study protocol before study initiation and was not 
amended thereafter. Statistical analysis was performed by HR 
and AK.

RESULTS
Patients
From 20 November 2017 to 28 October 2019, 39 participants 
were screened. First baseline visit was on 27 November 2017. 
The last visit (week 24) was on 2 June 2020.

Of 39 screened patients three patients were excluded and 36 
were enrolled, of whom 19 were randomly assigned to receive 
tocilizumab and 17 to receive placebo; 84% of patients in the 
tocilizumab group and 65% in the placebo group completed 
the trial through week 24 (figure 1). Patient characteristics at 
baseline were not statistically significantly different between the 
groups (table 1).

Primary and secondary outcomes
A total of 63.2% (12/19) in the tocilizumab group and 11.8% 
(2/17) in the placebo group achieved glucocorticoid- free remis-
sion at week 16 (p=0.002, figure 2A); this state was maintained 
after withdrawal of tocilizumab at week 16 in 91.7% (11/12) of 
patients over additional 8 weeks of blinded follow- up until week 
24. With respect to achieving the primary endpoint (at week 16), 
these numbers correspond to an OR of 12.9 (95% CI: 2.2 to 
73.6) in favour of tocilizumab.

Hierarchical testing of secondary endpoints revealed statis-
tical significance in favour of tocilizumab versus placebo for 
glucocorticoid- free remission at weeks 12 and 24 (p=0.02 for 
both, figure 2A); time to first relapse (p=0.007); and cumulative 
prednisone dose at week 16 (p=0.003) and week 24 (p=0.001) 
(table 2; online supplemental figure 1). Using time- to- event anal-
ysis (Kaplan- Meier estimator) time to first relapse was also in 
favour of tocilizumab (log- rank test p=0.007, figure 2B). The 
estimated mean time to first relapse was 130 days (±13) in the 
tocilizumab group and 82 days (±11) in the placebo group.

The median cumulative prednisone dose over 16 weeks 
amounted to 727 mg (IQR 721–842) in the tocilizumab group 

Figure 1 Screening, randomisation and follow- up of patients at 
week 16 (primary endpoint) and week 12/24 (secondary endpoints). AE, 
adverse event; SAE, serious AE.
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・2017年11⽉から2019年10⽉までの間で39名がスクリーニングされ36名が組み⼊れられた。

・そのうち19名がTCZ群に、17名がPBO群に割り付けられた。
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and 935 mg (IQR 861–1244) in the placebo group (p=0.003); 
over 24 weeks it was 781 mg (IQR 721–972) and 1290 mg (IQR 
1106–1809), respectively (p=0.001; online supplemental figure 
1). In figure 2C, the mean doses are shown which are more 
sensitive to depict dose increases of individual patients over 
time (no statistical analysis done). No significant difference was 
observed for proportions of patients with increased CRP or ESR 
at week 24 (table 2), all subsequent outcomes were not formally 
tested statistically. However, exploratory statistical analysis on 
secondary outcomes revealed no difference between the two 
groups (online supplemental table 2). At week 24, median CRP 
levels in the tocilizumab and placebo groups were 0.28 (IQR 
0.09–1.07) and 0.71 (IQR 0.30–2.01) mg/dL, respectively 
(p=0.15); and median ESR levels were 12 (IQR 11–35) and 12 
(IQR 6–20) mm/hour (p=0.12; online supplemental table 3).

Safety
The total number of adverse events per 100 patient- years 
was 490.6 (468.9–523.2) in the tocilizumab group and 555.0 
(531.9–579.0) in the placebo group (table 3). In 41% of patients 
in the placebo group, clinical musculoskeletal adverse events 
were recorded, which had not been adjudicated as flare by the 
respective investigators. The most frequent adverse events were 
infections, which occurred in 63% of patients in the tocili-
zumab group and 35% in the placebo group, none of them 
were serious (online supplemental table 4). None of the patient 
of the tocilizumab or the placebo group held treatment. One 
patient in the tocilizumab group and five patients in the placebo 
group developed serious adverse events. None of the patients 
in the tocilizumab group and two patients in the placebo group 
withdrew due to serious adverse events: one had pancreatitis 
and one a duodenal ulcer. In the placebo group, one patient 
was withdrawn because of a dental abscess and one developed 
seronegative rheumatoid arthritis. No gastrointestinal perfora-
tions, anaphylaxis, myocardial infarctions or malignancies were 
reported. There were no deaths during the trial period.

Sensitivity analyses
To confirm robustness of the results, we performed two sensi-
tivity analyses: first, we performed a per- protocol evaluation 
of the primary outcome (instead of the intent- to- treat anal-
ysis) to address the impact of the observed imbalance in drop 
outs between the two study arms on the results: 12/17 (70.6%) 
patients achieved glucocorticoid- free remission at week 16 
in the tocilizumab group and 2/12 (16.7%) in placebo group 
(p=0.004), the corresponding OR for tocilizumab versus 
placebo was 13.5 (2.0–90.7). Second, we performed a post- hoc 
analysis, in which we included information on CRP and ESR in 
addition to the clinical evaluation of remission, since the study 
design had required blinding of investigators to these measures, 
and could therefore not be part of the remission assessment: if 
normal CRP and ESR would have been required for remission, 
none of the patients in the placebo group would have achieved 
glucocorticoid- free remission at week 16, whereas the number 
of patients in remission remained the same in the tocilizumab 
group 12/19 (63.2%), where all patients had suppressed CRP/

Table 1 Demographic and disease characteristics of patients at 
baseline*

Characteristic
Tocilizumab
N=19

Placebo
N=17

Age (years) 68.8±9.0 71.1±9.0
Female sex 52.6% 52.9%
Caucasian ethnicity 100% 100%
Weight (kg) 81.7±28.5 72.0±13.9
Body mass index (kg/m2) 26.5±4.5 25.7±3.9
Disease duration (days) at 
screening

8±5 6±3

Patients on prednisone 100% 94%
Current prednisone dose (mg) 16.7±3.9 17.2±3.1
Erythrocyte sedimentation rate 
(mm/hour)

24.3±16.4 24.1±18.7

C- reactive protein (mg/dL) 1.6±2.4 0.98±1.5
Pain by Visual Analogue Scale (mm) 30.8±26.0 22.8±16.7
Patient global assessment of 
disease activity by Visual Analogue 
Scale (mm)

30.1±25.9 26.0±24.4

Heath Assessment Questionnaire 
(0–3)

0.64±0.60 0.65±0.61

Short Form- 36 physical component 
score (0–100)

47.7±7.5 45.9±5.2

*Data shown are means±SD, unless stated otherwise.

Figure 2 Efficacy analysis for patients treated with tocilizumab 
or placebo. (A) Glucocorticoid- free remission at weeks 12, 16 (primary 
endpoint; p=0.002) and 24. (B) Time to relapse (Kaplan- Meier curves 
censoring patients who dropped out or were lost to follow- up). (C) 
Mean cumulative prednisone dose over time.
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平均年齢 70歳前後
⼥性が50%強

平均体重 およそ70-80kg
平均BMI 25前後

患者背景に群間差なし



主要評価項⽬：16週時点でのGC-free remission達成率
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and 935 mg (IQR 861–1244) in the placebo group (p=0.003); 
over 24 weeks it was 781 mg (IQR 721–972) and 1290 mg (IQR 
1106–1809), respectively (p=0.001; online supplemental figure 
1). In figure 2C, the mean doses are shown which are more 
sensitive to depict dose increases of individual patients over 
time (no statistical analysis done). No significant difference was 
observed for proportions of patients with increased CRP or ESR 
at week 24 (table 2), all subsequent outcomes were not formally 
tested statistically. However, exploratory statistical analysis on 
secondary outcomes revealed no difference between the two 
groups (online supplemental table 2). At week 24, median CRP 
levels in the tocilizumab and placebo groups were 0.28 (IQR 
0.09–1.07) and 0.71 (IQR 0.30–2.01) mg/dL, respectively 
(p=0.15); and median ESR levels were 12 (IQR 11–35) and 12 
(IQR 6–20) mm/hour (p=0.12; online supplemental table 3).

Safety
The total number of adverse events per 100 patient- years 
was 490.6 (468.9–523.2) in the tocilizumab group and 555.0 
(531.9–579.0) in the placebo group (table 3). In 41% of patients 
in the placebo group, clinical musculoskeletal adverse events 
were recorded, which had not been adjudicated as flare by the 
respective investigators. The most frequent adverse events were 
infections, which occurred in 63% of patients in the tocili-
zumab group and 35% in the placebo group, none of them 
were serious (online supplemental table 4). None of the patient 
of the tocilizumab or the placebo group held treatment. One 
patient in the tocilizumab group and five patients in the placebo 
group developed serious adverse events. None of the patients 
in the tocilizumab group and two patients in the placebo group 
withdrew due to serious adverse events: one had pancreatitis 
and one a duodenal ulcer. In the placebo group, one patient 
was withdrawn because of a dental abscess and one developed 
seronegative rheumatoid arthritis. No gastrointestinal perfora-
tions, anaphylaxis, myocardial infarctions or malignancies were 
reported. There were no deaths during the trial period.

Sensitivity analyses
To confirm robustness of the results, we performed two sensi-
tivity analyses: first, we performed a per- protocol evaluation 
of the primary outcome (instead of the intent- to- treat anal-
ysis) to address the impact of the observed imbalance in drop 
outs between the two study arms on the results: 12/17 (70.6%) 
patients achieved glucocorticoid- free remission at week 16 
in the tocilizumab group and 2/12 (16.7%) in placebo group 
(p=0.004), the corresponding OR for tocilizumab versus 
placebo was 13.5 (2.0–90.7). Second, we performed a post- hoc 
analysis, in which we included information on CRP and ESR in 
addition to the clinical evaluation of remission, since the study 
design had required blinding of investigators to these measures, 
and could therefore not be part of the remission assessment: if 
normal CRP and ESR would have been required for remission, 
none of the patients in the placebo group would have achieved 
glucocorticoid- free remission at week 16, whereas the number 
of patients in remission remained the same in the tocilizumab 
group 12/19 (63.2%), where all patients had suppressed CRP/

Table 1 Demographic and disease characteristics of patients at 
baseline*

Characteristic
Tocilizumab
N=19

Placebo
N=17

Age (years) 68.8±9.0 71.1±9.0
Female sex 52.6% 52.9%
Caucasian ethnicity 100% 100%
Weight (kg) 81.7±28.5 72.0±13.9
Body mass index (kg/m2) 26.5±4.5 25.7±3.9
Disease duration (days) at 
screening

8±5 6±3

Patients on prednisone 100% 94%
Current prednisone dose (mg) 16.7±3.9 17.2±3.1
Erythrocyte sedimentation rate 
(mm/hour)

24.3±16.4 24.1±18.7

C- reactive protein (mg/dL) 1.6±2.4 0.98±1.5
Pain by Visual Analogue Scale (mm) 30.8±26.0 22.8±16.7
Patient global assessment of 
disease activity by Visual Analogue 
Scale (mm)

30.1±25.9 26.0±24.4

Heath Assessment Questionnaire 
(0–3)

0.64±0.60 0.65±0.61

Short Form- 36 physical component 
score (0–100)

47.7±7.5 45.9±5.2

*Data shown are means±SD, unless stated otherwise.

Figure 2 Efficacy analysis for patients treated with tocilizumab 
or placebo. (A) Glucocorticoid- free remission at weeks 12, 16 (primary 
endpoint; p=0.002) and 24. (B) Time to relapse (Kaplan- Meier curves 
censoring patients who dropped out or were lost to follow- up). (C) 
Mean cumulative prednisone dose over time.
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TCZ群 12/19名 (63.2%)

PBO群 2/17名 (11.8%)

(OR 12.9, 95%CI 2.2 to 73.6)
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12週と24週時点でのGC-free remission達成率
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and 935 mg (IQR 861–1244) in the placebo group (p=0.003); 
over 24 weeks it was 781 mg (IQR 721–972) and 1290 mg (IQR 
1106–1809), respectively (p=0.001; online supplemental figure 
1). In figure 2C, the mean doses are shown which are more 
sensitive to depict dose increases of individual patients over 
time (no statistical analysis done). No significant difference was 
observed for proportions of patients with increased CRP or ESR 
at week 24 (table 2), all subsequent outcomes were not formally 
tested statistically. However, exploratory statistical analysis on 
secondary outcomes revealed no difference between the two 
groups (online supplemental table 2). At week 24, median CRP 
levels in the tocilizumab and placebo groups were 0.28 (IQR 
0.09–1.07) and 0.71 (IQR 0.30–2.01) mg/dL, respectively 
(p=0.15); and median ESR levels were 12 (IQR 11–35) and 12 
(IQR 6–20) mm/hour (p=0.12; online supplemental table 3).

Safety
The total number of adverse events per 100 patient- years 
was 490.6 (468.9–523.2) in the tocilizumab group and 555.0 
(531.9–579.0) in the placebo group (table 3). In 41% of patients 
in the placebo group, clinical musculoskeletal adverse events 
were recorded, which had not been adjudicated as flare by the 
respective investigators. The most frequent adverse events were 
infections, which occurred in 63% of patients in the tocili-
zumab group and 35% in the placebo group, none of them 
were serious (online supplemental table 4). None of the patient 
of the tocilizumab or the placebo group held treatment. One 
patient in the tocilizumab group and five patients in the placebo 
group developed serious adverse events. None of the patients 
in the tocilizumab group and two patients in the placebo group 
withdrew due to serious adverse events: one had pancreatitis 
and one a duodenal ulcer. In the placebo group, one patient 
was withdrawn because of a dental abscess and one developed 
seronegative rheumatoid arthritis. No gastrointestinal perfora-
tions, anaphylaxis, myocardial infarctions or malignancies were 
reported. There were no deaths during the trial period.

Sensitivity analyses
To confirm robustness of the results, we performed two sensi-
tivity analyses: first, we performed a per- protocol evaluation 
of the primary outcome (instead of the intent- to- treat anal-
ysis) to address the impact of the observed imbalance in drop 
outs between the two study arms on the results: 12/17 (70.6%) 
patients achieved glucocorticoid- free remission at week 16 
in the tocilizumab group and 2/12 (16.7%) in placebo group 
(p=0.004), the corresponding OR for tocilizumab versus 
placebo was 13.5 (2.0–90.7). Second, we performed a post- hoc 
analysis, in which we included information on CRP and ESR in 
addition to the clinical evaluation of remission, since the study 
design had required blinding of investigators to these measures, 
and could therefore not be part of the remission assessment: if 
normal CRP and ESR would have been required for remission, 
none of the patients in the placebo group would have achieved 
glucocorticoid- free remission at week 16, whereas the number 
of patients in remission remained the same in the tocilizumab 
group 12/19 (63.2%), where all patients had suppressed CRP/

Table 1 Demographic and disease characteristics of patients at 
baseline*

Characteristic
Tocilizumab
N=19

Placebo
N=17

Age (years) 68.8±9.0 71.1±9.0
Female sex 52.6% 52.9%
Caucasian ethnicity 100% 100%
Weight (kg) 81.7±28.5 72.0±13.9
Body mass index (kg/m2) 26.5±4.5 25.7±3.9
Disease duration (days) at 
screening

8±5 6±3

Patients on prednisone 100% 94%
Current prednisone dose (mg) 16.7±3.9 17.2±3.1
Erythrocyte sedimentation rate 
(mm/hour)

24.3±16.4 24.1±18.7

C- reactive protein (mg/dL) 1.6±2.4 0.98±1.5
Pain by Visual Analogue Scale (mm) 30.8±26.0 22.8±16.7
Patient global assessment of 
disease activity by Visual Analogue 
Scale (mm)

30.1±25.9 26.0±24.4

Heath Assessment Questionnaire 
(0–3)

0.64±0.60 0.65±0.61

Short Form- 36 physical component 
score (0–100)

47.7±7.5 45.9±5.2

*Data shown are means±SD, unless stated otherwise.

Figure 2 Efficacy analysis for patients treated with tocilizumab 
or placebo. (A) Glucocorticoid- free remission at weeks 12, 16 (primary 
endpoint; p=0.002) and 24. (B) Time to relapse (Kaplan- Meier curves 
censoring patients who dropped out or were lost to follow- up). (C) 
Mean cumulative prednisone dose over time.

Byoin). Protected by copyright.
 on February 28, 2022 at M

aruzen Kob G
aizatsu (Shim

in
http://ard.bm

j.com
/

Ann R
heum

 D
is: first published as 10.1136/annrheum

dis-2021-221126 on 24 February 2022. D
ow

nloaded from
 

12週時点、24週ともに
TCZ群が有意に優れていた。
(p=0.02)



再燃までの期間

4 Bonelli M, et al. Ann Rheum Dis 2022;0:1–7. doi:10.1136/annrheumdis-2021-221126

Vasculitis

and 935 mg (IQR 861–1244) in the placebo group (p=0.003); 
over 24 weeks it was 781 mg (IQR 721–972) and 1290 mg (IQR 
1106–1809), respectively (p=0.001; online supplemental figure 
1). In figure 2C, the mean doses are shown which are more 
sensitive to depict dose increases of individual patients over 
time (no statistical analysis done). No significant difference was 
observed for proportions of patients with increased CRP or ESR 
at week 24 (table 2), all subsequent outcomes were not formally 
tested statistically. However, exploratory statistical analysis on 
secondary outcomes revealed no difference between the two 
groups (online supplemental table 2). At week 24, median CRP 
levels in the tocilizumab and placebo groups were 0.28 (IQR 
0.09–1.07) and 0.71 (IQR 0.30–2.01) mg/dL, respectively 
(p=0.15); and median ESR levels were 12 (IQR 11–35) and 12 
(IQR 6–20) mm/hour (p=0.12; online supplemental table 3).

Safety
The total number of adverse events per 100 patient- years 
was 490.6 (468.9–523.2) in the tocilizumab group and 555.0 
(531.9–579.0) in the placebo group (table 3). In 41% of patients 
in the placebo group, clinical musculoskeletal adverse events 
were recorded, which had not been adjudicated as flare by the 
respective investigators. The most frequent adverse events were 
infections, which occurred in 63% of patients in the tocili-
zumab group and 35% in the placebo group, none of them 
were serious (online supplemental table 4). None of the patient 
of the tocilizumab or the placebo group held treatment. One 
patient in the tocilizumab group and five patients in the placebo 
group developed serious adverse events. None of the patients 
in the tocilizumab group and two patients in the placebo group 
withdrew due to serious adverse events: one had pancreatitis 
and one a duodenal ulcer. In the placebo group, one patient 
was withdrawn because of a dental abscess and one developed 
seronegative rheumatoid arthritis. No gastrointestinal perfora-
tions, anaphylaxis, myocardial infarctions or malignancies were 
reported. There were no deaths during the trial period.

Sensitivity analyses
To confirm robustness of the results, we performed two sensi-
tivity analyses: first, we performed a per- protocol evaluation 
of the primary outcome (instead of the intent- to- treat anal-
ysis) to address the impact of the observed imbalance in drop 
outs between the two study arms on the results: 12/17 (70.6%) 
patients achieved glucocorticoid- free remission at week 16 
in the tocilizumab group and 2/12 (16.7%) in placebo group 
(p=0.004), the corresponding OR for tocilizumab versus 
placebo was 13.5 (2.0–90.7). Second, we performed a post- hoc 
analysis, in which we included information on CRP and ESR in 
addition to the clinical evaluation of remission, since the study 
design had required blinding of investigators to these measures, 
and could therefore not be part of the remission assessment: if 
normal CRP and ESR would have been required for remission, 
none of the patients in the placebo group would have achieved 
glucocorticoid- free remission at week 16, whereas the number 
of patients in remission remained the same in the tocilizumab 
group 12/19 (63.2%), where all patients had suppressed CRP/

Table 1 Demographic and disease characteristics of patients at 
baseline*

Characteristic
Tocilizumab
N=19

Placebo
N=17

Age (years) 68.8±9.0 71.1±9.0
Female sex 52.6% 52.9%
Caucasian ethnicity 100% 100%
Weight (kg) 81.7±28.5 72.0±13.9
Body mass index (kg/m2) 26.5±4.5 25.7±3.9
Disease duration (days) at 
screening

8±5 6±3

Patients on prednisone 100% 94%
Current prednisone dose (mg) 16.7±3.9 17.2±3.1
Erythrocyte sedimentation rate 
(mm/hour)

24.3±16.4 24.1±18.7

C- reactive protein (mg/dL) 1.6±2.4 0.98±1.5
Pain by Visual Analogue Scale (mm) 30.8±26.0 22.8±16.7
Patient global assessment of 
disease activity by Visual Analogue 
Scale (mm)

30.1±25.9 26.0±24.4

Heath Assessment Questionnaire 
(0–3)

0.64±0.60 0.65±0.61

Short Form- 36 physical component 
score (0–100)

47.7±7.5 45.9±5.2

*Data shown are means±SD, unless stated otherwise.

Figure 2 Efficacy analysis for patients treated with tocilizumab 
or placebo. (A) Glucocorticoid- free remission at weeks 12, 16 (primary 
endpoint; p=0.002) and 24. (B) Time to relapse (Kaplan- Meier curves 
censoring patients who dropped out or were lost to follow- up). (C) 
Mean cumulative prednisone dose over time.
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and 935 mg (IQR 861–1244) in the placebo group (p=0.003); 
over 24 weeks it was 781 mg (IQR 721–972) and 1290 mg (IQR 
1106–1809), respectively (p=0.001; online supplemental figure 
1). In figure 2C, the mean doses are shown which are more 
sensitive to depict dose increases of individual patients over 
time (no statistical analysis done). No significant difference was 
observed for proportions of patients with increased CRP or ESR 
at week 24 (table 2), all subsequent outcomes were not formally 
tested statistically. However, exploratory statistical analysis on 
secondary outcomes revealed no difference between the two 
groups (online supplemental table 2). At week 24, median CRP 
levels in the tocilizumab and placebo groups were 0.28 (IQR 
0.09–1.07) and 0.71 (IQR 0.30–2.01) mg/dL, respectively 
(p=0.15); and median ESR levels were 12 (IQR 11–35) and 12 
(IQR 6–20) mm/hour (p=0.12; online supplemental table 3).

Safety
The total number of adverse events per 100 patient- years 
was 490.6 (468.9–523.2) in the tocilizumab group and 555.0 
(531.9–579.0) in the placebo group (table 3). In 41% of patients 
in the placebo group, clinical musculoskeletal adverse events 
were recorded, which had not been adjudicated as flare by the 
respective investigators. The most frequent adverse events were 
infections, which occurred in 63% of patients in the tocili-
zumab group and 35% in the placebo group, none of them 
were serious (online supplemental table 4). None of the patient 
of the tocilizumab or the placebo group held treatment. One 
patient in the tocilizumab group and five patients in the placebo 
group developed serious adverse events. None of the patients 
in the tocilizumab group and two patients in the placebo group 
withdrew due to serious adverse events: one had pancreatitis 
and one a duodenal ulcer. In the placebo group, one patient 
was withdrawn because of a dental abscess and one developed 
seronegative rheumatoid arthritis. No gastrointestinal perfora-
tions, anaphylaxis, myocardial infarctions or malignancies were 
reported. There were no deaths during the trial period.

Sensitivity analyses
To confirm robustness of the results, we performed two sensi-
tivity analyses: first, we performed a per- protocol evaluation 
of the primary outcome (instead of the intent- to- treat anal-
ysis) to address the impact of the observed imbalance in drop 
outs between the two study arms on the results: 12/17 (70.6%) 
patients achieved glucocorticoid- free remission at week 16 
in the tocilizumab group and 2/12 (16.7%) in placebo group 
(p=0.004), the corresponding OR for tocilizumab versus 
placebo was 13.5 (2.0–90.7). Second, we performed a post- hoc 
analysis, in which we included information on CRP and ESR in 
addition to the clinical evaluation of remission, since the study 
design had required blinding of investigators to these measures, 
and could therefore not be part of the remission assessment: if 
normal CRP and ESR would have been required for remission, 
none of the patients in the placebo group would have achieved 
glucocorticoid- free remission at week 16, whereas the number 
of patients in remission remained the same in the tocilizumab 
group 12/19 (63.2%), where all patients had suppressed CRP/

Table 1 Demographic and disease characteristics of patients at 
baseline*

Characteristic
Tocilizumab
N=19

Placebo
N=17

Age (years) 68.8±9.0 71.1±9.0
Female sex 52.6% 52.9%
Caucasian ethnicity 100% 100%
Weight (kg) 81.7±28.5 72.0±13.9
Body mass index (kg/m2) 26.5±4.5 25.7±3.9
Disease duration (days) at 
screening

8±5 6±3

Patients on prednisone 100% 94%
Current prednisone dose (mg) 16.7±3.9 17.2±3.1
Erythrocyte sedimentation rate 
(mm/hour)

24.3±16.4 24.1±18.7

C- reactive protein (mg/dL) 1.6±2.4 0.98±1.5
Pain by Visual Analogue Scale (mm) 30.8±26.0 22.8±16.7
Patient global assessment of 
disease activity by Visual Analogue 
Scale (mm)

30.1±25.9 26.0±24.4

Heath Assessment Questionnaire 
(0–3)

0.64±0.60 0.65±0.61

Short Form- 36 physical component 
score (0–100)

47.7±7.5 45.9±5.2

*Data shown are means±SD, unless stated otherwise.

Figure 2 Efficacy analysis for patients treated with tocilizumab 
or placebo. (A) Glucocorticoid- free remission at weeks 12, 16 (primary 
endpoint; p=0.002) and 24. (B) Time to relapse (Kaplan- Meier curves 
censoring patients who dropped out or were lost to follow- up). (C) 
Mean cumulative prednisone dose over time.
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PSL累積投与量

TCZ

PBO
16週時点

TCZ群 727 mg (IQR 721-842)

PBO群 935 mg (IQR 861-1244)
(p=0.003)

24週時点
TCZ群 781 mg (IQR 721-972)

PBO群 1290 mg (IQR 1106-1809)
(p=0.001)
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ESR by the study drug; vice versa, clinical flares in the tocili-
zumab treated group were not accompanied by elevated CRP or 
ESR levels.

DISCUSSION
The PMR- SPARE trial showed that tocilizumab at the standard 
dose of single weekly injections of 162 mg is superior to placebo 
in achieving glucocorticoid- free remission at 16 and 24 weeks in 
patients with new- onset polymyalgia rheumatica subjected to an 
11 weeks tapering regime of oral glucocorticoids. Tocilizumab 
also reduced the occurrence of relapses and reduced the cumula-
tive glucocorticoid dose by almost 40% by week 24.

The observation that glucocorticoid- free remission rates were 
up to 50% higher in tocilizumab- treated patients compared 
with those receiving placebo, are in line with results of the 
Giant- Cell Arteritis Actemra (GiACTA) trial. In that randomised 
study on tocilizumab in giant cell arteritis about 40% higher 

rates of remission were observed in tocilizumab as compared 
with placebo arms,25 ultimately leading to breakthrough 
therapy designation for tocilizumab by the US Food and Drug 
Administration and the European Medicines Agency for giant 
cell arteritis.

We observed a lower proportion of patients achieving the 
primary endpoint in the treatment group (63% achieved 
glucocorticoid- free remission) as compared with previous 
open- label studies, where responses to tocilizumab were seen 
in 100%.19 20 Aside from differences in populations, trial 
design and outcome measures, this indicates the importance of 
randomised controlled trials in quantifying and establishing the 
efficacy of new therapies. Beside a potential additional placebo 
effect, the rapid tapering of glucocorticoids and the thereby 
generated lower cumulative glucocorticoid dose may have 
contributed to the reduced efficacy as compared with previous 
open- label studies. Post- hoc sample size calculations using the 
actually observed responses rates in our trial, would have led 
to 33 patients per group, and therefore would have still been 
smaller than the recruited number of 36 patients.

The present trial was not designed to compare tocilizumab 
to glucocorticoids or another drug (eg, methotrexate), nor to 
test rapid tapering of glucocorticoids against another tapering 
scheme. Also, PMR- SPARE did not aim to investigate refrac-
tory or glucocorticoid resistant disease. Rather, the underlying 
assumptions were that fast and effective induction therapy 
with glucocorticoids should not be withheld from patients with 
polymyalgia rheumatica, and that a shorter course of glucocor-
ticoids is safer than their prolonged use.26 27 The full clinical 
effect of tocilizumab was further expected to require several 
weeks as observed in previous open- label studies with tocili-
zumab monotherapy.19 Tocilizumab was superior to placebo 
not only concerning the primary endpoint, but also regarding 
all those secondary endpoints, which considered the need for 
glucocorticoids as treatment failure (ie, proportion of patients 
in glucocorticoid- free remission, time to first relapse and cumu-
lative glucocorticoid dose). One implicit conclusion from the 
significantly lower doses of glucocorticoids required in the 
tocilizumab compared with the placebo- treated patients would 
be that the risk of glucocorticoid associated adverse effects was 
also lower,8 28 however, our study by its design, the low number 
of patients and the short observational time cannot confirm such 
assumption.

Table 3 Safety over the 24- week trial period
Variable Tocilizumab (n=19) Placebo (n=17)

Duration in trial patient- years 8.2 6.3
Patients with >1 adverse event 
(AE)—no. (%)

16 (84) 14 (82)

No. of events 40 35
Rate per 100 patient- years (95% Cl) 490.6 (468.9 to 523.2) 555.0 (531.9 to 

579.0)
Patient with AE according to system organ class—no. (%)
  Infection 12 (63) 6 (35)
  Musculoskeletal or connective- 

tissue disorder
0 7 (41)*

  Gastrointestinal disorder 3 (16) 4 (24)
  Malignancy 0 0
Patients who withdrew from trial 
because of AE—no. (%)

0 3 (18)

Patients with serious AE—no. (%) 1† (5) 5† (29)
Serious infections 0 0
*Musculoskeletal reports not related to polymyalgia rheumatica disease activity by 
discretion of investigator.
†One patient in the tocilizumab group had a serious AE (retinal detachment) 
and five patients in the placebo group developed serious AEs leading to hospital 
admission (one pancreatitis, one duodenal ulcer, one diarrhoea (not related to an 
infection), one heat stroke, one suspected giant cell arteritis).

Table 2 Secondary endpoints in the intention- to- treat population
Testing hierarchy Secondary endpoints* Tocilizumab Placebo P value

1 Proportion of patients in glucocorticoid- free remission at week 12 57.9% 17.6% 0.02
2 Proportion of patients in glucocorticoid- free remission at week 24 57.9% 17.6% 0.02
3 Time to first relapse (days; mean±SE) 130 (±13) 82 (±11) 0.007
4 Cumulative prednisone dose at week 16 (mg) 727 (721–842) 935 (861–1244) 0.003
5 Cumulative prednisone dose at week 24 (mg) 781 (721–972) 1290 (1106–1809) 0.001
6 Proportion of subjects with increased ESR (>20 mm/hour) at week 24

or
Proportion of subjects with increased CRP (>5 mg/L) at week 24

21.1%
42.1%

47.1%
52.9%

n.r.
n.r.

7 Pain by Visual Analogue Scale (mm) at week 16 12.0 (4.0–29.0) 15.0 (1.5–45.5) n.d.
8 Patient global assessment of disease activity by Visual Analogue Scale (mm) at week 16 8.0 (3.0–25.0) 16.0 (3.0–50.0) n.d.
9 Evaluator global assessment by Visual Analogue Scale (mm) at week 16 2.0 (0–6.0) 5.0 (1.0–30.0) n.d.

10 Short Form- 36 (Physical Component Score) at week 16 56.3 (48.8–61.0) 46.9 (42.2–49.8) n.d.
11 Health Assessment Questionnaire (0–3) at week 16 0.0 (0.0–0.5) 0.88 (0.13–1.13) n.d.
n.d., not done; n.r., not reported.
*Data shown are medians and IQRs, unless stated otherwise.
CRP, C- reactive protein; ESR, erythrocyte sedimentation rate.
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重篤な有害事象

TCZ群 (1名) 網膜剥離

PBO群 (5名)
膵炎, ⼗⼆指腸潰瘍, 下痢
熱中症, GCA疑い

その他
消化管穿孔、悪性腫瘍、アナ
フィラキシー、死亡はなし



Discussion
• 以前のオープンラベルの研究と⽐べ、治療群でも主要評価項⽬達成率が低
かった。

• プラセボ効果の他に、GCの急速な減量やそれに伴う累積投与量減少が、
以前の研究と⽐較して有効性低下に寄与した可能性がある。

• 本研究は不応性あるいはGC抵抗性疾患を対象としたものではない。

• TCZ最終投与後8週以降は評価できておらず、TCZに疾患修飾作⽤がある
のか、単に症状を抑えているだけなのか結論づけられない。

• 急性期炎症物質も盲検化していたため肩の変性との区別が容易ではなく、
再燃の定義の不確実性が増していた可能性はある。


