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ABSTRACT

Objective To evaluate the sustained remission and low
disease activity after discontinuation of tocilizumab in
patients with rheumatoid arthritis who were treated with
tocilizumab alone or in combination with methotrexate.
Methods The SURPRISE study was a 2-year, open-label
randomised controlled study. Among patients who had
been randomised to additional tocilizumab (ADD-ON) or
switch to tocilizumab (SWITCH) in the first year, those
who achieved remission based on the disease activity
score for 28 joints (DAS28-ESR<2.6) discontinued
tocilizumab at week 52 and were observed for the
following 52 weeks. The endpoint of the second year
included tocilizumab-free remission and low disease-
activity rates, functional outcome, radiological outcomes
assessed with the modified total Sharp score (mTSS)

and safety. The efficacy of reinstituted tocilizumab/
methotrexate was also evaluated.

Results A total of 105 patients who achieved remission
at week 52 discontinued tocilizumab; 51 in ADD-ON
continued methotrexate and 54 in SWITCH received no
disease-modifying antirheumatic drugs. Sustained DAS28
low disease-activity rates were significantly higher in
ADD-ON than in SWITCH (55%vs27%, p=0.005).
Sustained remission rates at week 104 were 24% for
ADD-ON and 14% for SWITCH (p=0.29). Radiological
progression was comparable between both groups
(mTSS; 0.37vs0.64, p=0.36). The restart of tocilizumab
induced remission in all except two patients after 36
weeks, irrespective of concomitant methotrexate.
Conclusion Sustained low disease activity after
tocilizumab discontinuation could be maintained

with continued methotrexate in more than half of the
patients. Retreatment with tocilizumab led to remission
in more than 90% of patients.

Trial registration number NCT01120366; Results.

INTRODUCTION
Biologic agents and their effective use have brought
about a paradigm shift, which has realised clinical

remission in rheumatoid arthritis.' Recently, there
have been rigorous attempts, from the risk-benefit
point of view, to identify whether the discontinuation
of biologic agents is possible in patients who have
achieved remission or low disease activity.**' Accu-
mulated evidence has shown that 0%-59% of patients
treated with methotrexate and tumour necrosis factor
(TNF) inhibitors can successfully remain in remission
or low disease activity after discontinuing TNF inhib-
itors. The wide range of the success rates is ascribed to
the patients’ disease stage and the extent and duration
of remission. Evidence from several studies suggests
that methotrexate-naive early patients in deep remis-
sion can achieve sustained biologic-free remission
with no functional or radiographic progression after
treatment with TNF inhibitors and methotrexate.* "

Tocilizumab, a humanised antihuman inter-
leukin-6 receptor monoclonal antibody, has been
validated to be efficacious in combination with
methotrexate and as a monotherapy.*** Compared
with TNF inhibitors, little is known regarding tocili-
zumab-free remission or low disease activity. The
DREAM and ACT-RAY studies showed that only
a small portion of patients remained in remission
after discontinuing tocilizumab without concomi-
tant conventional synthetic disease-modifying anti-
rheumatic drugs (csDMARDs).'® ' Both studies,
however, evaluated drug-free remission. One
single-arm study reported that, in less than half of
patients, remission was maintained after discontinu-
ation of tocilizumab with sustained methotrexate'®;
however, no study has compared tocilizumab-free
remission and low disease activity between with and
without methotrexate.

The SURPRISE study was a 2-year, open-label,
randomised clinical study in which the efficacy
and safety profile of adding tocilizumab to meth-
otrexate (ADD-ON) or switching from metho-
trexate to tocilizumab (SWITCH) were evaluated
in patients with active rheumatoid arthritis despite
methotrexate treatment.”® In this study, tocilizumab
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was discontinued in patients in remission at week 52; therefore,
patients in the ADD-ON continued methotrexate and those in
the SWITCH were observed without DMARDs through week
104. This article reports the results of the second year.

SUBJECTS AND METHODS

Study design and participants

The SURPRISE study was a 2-year, open-label, randomised
controlled study conducted at 30 institutes in Japan. In the first
year, efficacy and safety were compared between the ADD-ON
and SWITCH strategies, and the results have been already
published.?® The current report covers the results of the second
year in which tocilizumab-free rates were evaluated after discon-
tinuing tocilizumab with or without methotrexate. The eligi-
bility criteria for this study have been previously described.?
Briefly, the study included methotrexate and biologic-agents-
naive patients with rheumatoid arthritis according to the 1987
American College of Rheumatology classification criteria whose
disease activity score for 28-joints based on erythrocyte sedi-
mentation rate (DAS28-ESR) exceeded 3.2 despite methotrexate
treatment.

This report covers the planned analysis of the second year of
the SURPRISE study (NCT01120366). This study was approved
by the ethics committee at each site and conducted in accor-
dance with the Declaration of Helsinki. All participants gave
their written informed consent before inclusion into the study.

Study treatment

Two hundred and twenty-six patients were randomly assigned
at baseline to the ADD-ON or the SWITCH treatments. Tocili-
zumab at a dose of 8 mg/kg every 4 weeks was discontinued
in patients in remission (DAS28 <2.6) at week 52; patients in
the ADD-ON group continued methotrexate and those in the
SWITCH group received no DMARDs. Glucocorticoids and
non-steroidal anti-inflammatory drug use were not prohibited.
At the investigator’s discretion, patients who experienced flare
were administered intravenous tocilizumab at the same dose
and interval in the ADD-ON group, while methotrexate and/or
tocilizumab were administered in the SWITCH group.

Collected patient data and assessments

The treatment status was collected throughout the second year.
The following parameters were assessed every 3 months: tender
joint count, swollen joint count, Health Assessment Question-
naire Disability Index (HAQ-DI), patient global assessment using
a visual analogue scale (VAS), evaluator global assessment using
VAS, C reactive protein, erythrocyte sedimentation rate, rheu-
matoid factor (RF) and matrix metalloproteinase-3 (MMP-3).
Radiographs of the hands and feet were obtained at week 104
in addition to those at weeks 0 and 52 from the first year. Each
radiograph was assessed with the van der Heijde-modified total
Sharp scoring system (mTSS) by two independent readers who
were blinded to the patients’ clinical status and treatment. At
each visit, patients were monitored for physical signs, laboratory
parameters and adverse events.

Outcome measures

The primary endpoint of the second year of this study was tocili-
zumab-free rate and time. The tocilizumab-free rates included
patients who had more than low disease activity as long as they
did not receive tocilizumab. Secondary endpoints included rates
and time of tocilizumab-free remission or low disease activity,
change in DAS28-ESR, radiographic progression and rates of

remission achievement after the restart of treatment. The restart
of tocilizumab and/or methotrexate was deemed as a failure
of tocilizumab-free. Four patients in the SWITCH group were
started on re-treatment when their DAS28-ESR was still less
than 2.6; methotrexate in three patients and tocilizumab in one
patient. Their disease activity increased from DAS28 <1.8 when
tocilizumab was discontinued to >2.4when re-treatment was
started; therefore, we regarded those patients to have failed to
maintain tocilizumab-free remission.

Statistical analysis

Time-to-events was analysed using the Kaplan-Meier method,
and comparisons between the two groups were performed using
the log-rank test. Patients who were lost to follow-up were
regarded as censored. All analyses of proportions for treat-
ment differences were performed with the ” test. The Clopper
Pearson method was used to calculate the 95% Cls of propor-
tions. Continuous variables were compared with Student’s t-test
for two groups and with one-way analysis of variance for three
groups. Efficacy analyses were conducted in the full-analysis
population with the last-observation-carried-forward method.
Safety endpoints including the incidence of adverse events,
serious adverse events, infections and specific laboratory abnor-
malities were analysed in all treated patients. P values of less than
0.05 were regarded as statistically significant.

RESULTS

Patient flow and characteristics at tocilizumab
discontinuation

shows the study flowchart through the 104 weeks. Among 83
patients in the ADD-ON group and 78 in the SWITCH group
who achieved remission at week 52, 49 in the ADD-ON group
and 53 in the SWITCH group agreed to discontinue tocilizumab.
The 59 patients who refused to stop tocilizumab were excluded
from the analyses. Therefore, a total of 102 patients (49 who
continued with a mean dose of 7.7 mg/week of methotrexate and
53 who received no DMARDs) were analysed for efficacy and
safety as the full-analysis population in the second year of the
SURPRISE study. No difference was found in disease activity at
week 52 between patients who stopped tocilizumab per protocol
and those who did not (DAS28 was 1.5 in the former and 1.6 in
the latter, p=0.33). Five patients in the SWITCH group lacked
radiographs of the hands and feet and were excluded from the
radiographic analysis.

There were no statistically or clinically significant differ-
ences in characteristics between the two groups at tocili-
zumab discontinuation (table 1). Eight patients (15.1%) in
the SWITCH group and § (10.2%) in the ADD-ON group
received glucocorticoids with a mean dose of 3.4 mg/day and
2.4 mg/day, respectively.

Tocilizumab-free remission or low disease activity

The tocilizumab-free rates are shown in figure 2A. Four
patients in the SWITCH group were lost to follow-up and
were regarded as censored. The rates of patients who remained
tocilizumab-free were significantly higher in the ADD-ON
group than in the SWITCH group; 67.3% (95% CI 54.0%
to 80.6%) vs 28.5% (95% CI 16.4% to 40.6%) at week 104,
p<0.001, respectively (p<0.001). Whereas tocilizumab-free
remission rates were not significantly different between the
ADD-ON and SWITCH groups (24.4% (95% CI 12.4% to
36.5%) vs 14.3% (95% CI 4.6% to 24.0%) at week 104,
p=0.29, figure 2B), tocilizumab-free low disease-activity rates
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Figure 1 Study flow chart. DAS28, disease activity score for 28 joints; DMARD, disease-modifying antirheumatic drug; MTX, methotrexate.

were higher in the ADD-ON group (55.1% (95% CI 41.1% However, the favour of continuing methotrexate at tocilizumab
to 69.1%) vs 26.6% (95% CI 14.5% to 38.7%) at week 104, discontinuation still could be seen.
p=0.003, figure 2C).

If we regarded the restart of methotrexate alone in the
SWITCH group as being tocilizumab-free, the difference Structural and functional outcome
between the ADD-ON and SWITCH groups became non-signif- Probability plots of changes in mTSS from week 52 to week 104
icant (67.3% vs 53.1%, p=0.22; online supplementary figure 1). showed slightly more radiological progression in the SWITCH

Table 1 Baseline patient characteristics

At baseline At tocilizumab discontinuation

Add-on (n=49) Switch (n=53) P values Add-on (n=49) Switch (n=53) P values
Age, years 57.5(11.5) 54.4 (13.7) 0.15 - -
Female, N (%) 44 (90) 47 (89) 0.97 - -
Disease duration, years 3.6 (3.4) 3.5(2.9) 0.09 - -
RF positivity, N (%) 34 (71)t 40 (82) 0.24 - -
TIC28 6.1(4.2) 6.9 (5.5) 0.46 0.3 (0.6) 0.5 (1.0) 0.28
SJC28 5.4 (3.4) 7.0 (4.4) 0.04 0.3(2.6) 0.2 (0.5) 0.62
TIC68 9.5(7.3) 8.9 (8.1) 0.69 0.4(0.7) 0.5 (1.4) 0.53
SJC66 6.3 (4.1) 10.1 (8.1) 0.004 0.4 (0.9 0.3(0.7) 0.31
CRP, mg/dL 1.0(1.2) 1.2(2.2) 0.56 0.09 (0.49) 0.02 (0.45) 0.06
ESR, mm/h 46 (23) 38(27) 0.54 6 (5 6 (4) 0.60
PGA, mm 48 (21) 47 (24) 0.98 12 (14) 9(11) 0.24
EGA, mm 48 (21) 47 (18) 0.87 5(5) 6(12) 0.64
DAS28-ESR 4.9(1.0) 5.0 (1.1) 0.66 1.4 (0.6) 1.4 (0.6) 0.78
HAQ-DI 0.84 (0.55) 0.89 (0.64) 0.74 0.32 (0.36) 0.31(0.73) 0.98
MMP-3, mg/dL 190 (180) 159 (179) 0.74 55 (29) 55 (32) 0.73
Values are presented as mean (SD) unless otherwise stated.
*P<0.05.
tn=48.
n=49.

CRP, C reactive protein; DAS28, disease activity score for 28 joints; EGA, evaluator global assessment; ESR, erythrocyte sedimentation rate; HAQ-DI, Health Assessment
Questionnaire Disability Index; MMP, matrix metalloproteinase; PGA, patient global assessment; RF, rheumatoid factor; SJC, swollen joint count; TJC, tender joint count.
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Figure 2 Tocilizumab-free rates. The restart of tocilizumab and/or
methotrexate was deemed as a failure of tocilizumab-free remission
if the drugs were restarted when the patients were still in remission
or with low disease activity. (A) Overall tocilizumab-free rates, (B)
tocilizumab-free remission rates, (C) tocilizumab-free low disease-
activity rates. *P<0.05.

group than in the ADD-ON group (figure 3A); however, the
mean change in mTSS was comparable (0.37 in the ADD-ON
group and 0.64 in the SWITCH group, p=0.36, figure 3B). The
rates of non-progression or rapid progression (changes in mTSS
<0, <0.5, =3 or =5) were also not different between the two
groups (figure 3B). When we looked at changes in mTSS from
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(B)
AmTSS/year ADD-ON SWITCH P
(52-104w) (N = 49) (N =48)

mean 0.37(0.9) 0.64(1.8) 0.36
<0,N (%) 32 (65.3%) 32 (66.7%) 0.89
<0.5,N (%) 41 (83.7%) 35(72.9%) 0.23
23,N (%) 1(2.0%) 5(10.4%) 0.11
25,N (%) 0 (0%) 2 (4.2%) 0.24

Figure 3 Structural outcome. (A) Cumulative probability plot of
change from week 52 to week 104 in mTSS. (B) Mean change in mTSS
and the percentage of patients with change in mTSS <0, <0.5, =3 or =3.
mTSS, van der Heijde-modified total Sharp score.

week 0 to week 52, the mean change was 0.57 in the ADD-ON
group and 0.77 in the SWITCH group (p=0.36; online supple-
mentary figure 2A and 2B). As a whole, the non-progression
rates were modestly better in the second year than in the first
year.

HAQ-DI was 0.25 in the ADD-ON group and 0.29 in the
SWITCH group at tocilizumab discontinuation (p=0.59), and
were 0.30 and 0.17, respectively, at week 104 (p=0.29).

Characteristics favourable to sustained tocilizumab-free
remission and low disease activity

The comparison of characteristics at tocilizumab discontinuation
between patients who achieved tocilizumab-free remission or low
disease activity and those who did not revealed that patients who
achieved tocilizumab-free remission showed less RF positivity,
lower patient global assessment and lower MMP-3. Patients who
achieved tocilizumab-free low disease activity used methotrexate
more frequently, showed less RF positivity and had a lower
patient global assessment (online supplementary table 1). Taken
together, RF negativity and lower patient global assessment may
be predictors for successful tocilizumab-free achievement.

Efficacy of retreatment with methotrexate, tocilizumab or
combination

Tocilizumab was added to methotrexate in 16 patients of 49
(32.7%) in the ADD-ON group because of flare between weeks
52 and 104. In the SWITCH group, 35 of 53 (66.0%) restarted
medication: methotrexate (n=12), tocilizumab (n=18) or a
combination of both (n=35). The median duration from tocili-
zumab discontinuation to treatment restart was 16 weeks in the
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Figure 4 Percentage of patients who achieved DAS28 remission after treatment was restarted (A) in the ADD-ON and SWITCH from the restart
through 36 weeks, and (B) in the ADD-ON and the three SWITCH groups (re-treatment with methotrexate (MTX), tocilizumab (TCZ) or tocilizumab plus
methotrexate) at week 36. DAS28, disease activity score for 28 joints. *P<0.05.

ADD-ON group and 14, 16 and 8 weeks in the SWITCH group
with methotrexate, tocilizumab and methotrexate plus tocili-
zumab, respectively. Online supplementary table 2 shows the
characteristics of the ADD-ON and SWITCH groups at retreat-
ment. Figure 4A shows the DAS28 remission rates at treatment
restart and after 12, 24 and 36 weeks in both groups. All but one
patient in the ADD-ON group (85.7%) and 79.2% of patients
in the SWITCH group achieved remission again at week 36
(p=0.14). In the SWITCH group, 11 of 12 patients (92%) who
were treated with tocilizumab alone and all patients treated with
tocilizumab concomitant with methotrexate achieved remission
at week 36, while remission was achieved in 50% of patients
who received methotrexate alone (p=0.03, figure 4B). Overall,
the restart of tocilizumab induced remission in 91.3% of patients
and its efficacy was independent of concomitant methotrexate.

Safety

The safety results at week 52 through week 104 are presented
in table 2. The number of patients with adverse events tended to
be higher in the ADD-ON group than in the SWITCH group.
The most frequent adverse event in the ADD-ON group was

gastrointestinal disorder including oral ulcer and abdominal
pain. Two serious adverse events were observed in the ADD-ON
group (one gastric cancer without the restart of tocilizumab and
one pneumocystis pneumonitis after the restart of tocilizumab),
while none were noted in the SWITCH group.

DISCUSSION

The findings of the second-year results of the SURPRISE study
showed that maintained remission after tocilizumab discontinu-
ation was similarly low with or without methotrexate in patients
with rheumatoid arthritis who had been in remission, while
continued methotrexate could double the chance of sustained
low disease activity compared with no DMARDs. The reinsti-
tution of tocilizumab achieved remission in more than 90% of
patients, with or without methotrexate.

The possibility of discontinuing biological agents in patients
with remission or low disease activity has been investigated by
weighing the advantage of obviating safety issues and economic
burdens and the disadvantage of a potential risk of flare. Whereas
the discontinuation of monoclonal antibodies against TNF has
been considered feasible, especially in patients in the early stage,

Table 2 Adverse events by group

Add-on (n=49)

Switch (n=53)

AE SAE AE SAE
Infections and infestations 4,82% 1,2.0% 8,14.8% 0
Gastrointestinal disorders 9,18.4% 0 0 0
Hepatobiliary disorders 3,6.1% 0 2,3.7% 0
Respiratory, thoracic and mediastinal disorders 4,82% 0 0 0
Laboratory test abnormalities 2,41% 0 0 0
Metabolism and nutrition disorders 3,6.1% 0 0 0
Skin and subcutaneous tissue disorders 2,41% 0 2,3.7% 0
Injury, poisoning and procedural complications 3,6.1% 0 1,1.9% 0
General disorders and administration site conditions 1,2.0% 0 0 0
Neoplasms benign, malignant, unspecified 1,2.0% 1,2.0% 3,5.6% 0
Eye disorders 1,2.0% 0 0 0
Musculoskeletal and connective tissue disorders 1,2.0% 0 0 0
Blood and lymphatic system disorders 1,2.0% 0 0 0

Values are presented as N, %.
AE, adverse event; SAE, serious adverse event.
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the usefulness of tocilizumab discontinuation is unclear owing to
the findings of the DREAM study where tocilizumab-free remis-
sion was achieved in only 13% at 52 weeks,'® and the ACT-RAY
study in which 83% of patients experienced flares after stop-
ping tocilizumab and subsequently ¢csDMARDs and metho-
trexate.”” Unlike both studies that targeted drug-free remission,
the SURPRISE study compared patients’ status after tocilizumab
discontinuation between the use and non-use of methotrexate.
In the study, a tocilizumab-free low disease activity with meth-
otrexate was noted in 55% of patients, which was twice as
much as 27% of a tocilizumab-free low disease activity without
methotrexate. This rate is comparable with the 55% inflix-
imab-free low disease activity with methotrexate in the RRR
study’ and the 54% adalimumab-free low disease activity with
methotrexate in the OPTIMA study,® although caution is neces-
sary when comparing results from different studies. While our
study showed that tocilizumab-free remission was successful in a
minority of patients with or without methotrexate as was shown
in the DREAM and the ACT-RAY studies,'® '” one single-arm
study reported a sustained remission rate of 44% after tocili-
zumab discontinuation with continued methotrexate.'® Taken
together, tocilizumab can be suspended in a part of patients with
rheumatoid arthritis in remission for at least several months,
which could endorse the concept of biologic DMARD discontin-
uation, as reported with other biological agents including TNF
inhibitors and abatacept.* 202!

Radiological progression was modestly lower in the ADD-ON
group than in the SWITCH group, although the mean changes
in mTSS per year were very low, with no significant differ-
ence between both groups. Functional impairment also did not
change in the second year in either group. Although retreat-
ment with tocilizumab and/or methotrexate might have affected
those results, our study suggests that stopping tocilizumab after
remission achievement is worth attempting, in that retaining
methotrexate is better for maintaining low disease activity. In
addition, those results could re-emphasise the results of the first
year of the SURPRISE study; tocilizumab induction would be
recommended in combination with methotrexate in patients
inadequately responsive but tolerant to methotrexate. However,
it should be noted that continued methotrexate caused more
adverse events, especially gastrointestinal symptoms, which was
a definite drawback of the non-DMARDs-free strategy. The
optimal dose of continued methotrexate is another issue that
requires clarification.

The reinstitution of tocilizumab was as efficacious as the
initial administration. This is in line with the results of the
RESTORE study in which 89% of patients achieved DAS28
remission within 12 weeks of retreatment with tocilizumab,?’
and those of the RONIN study in which all of four patients
responded to tocilizumab retreatment after long-term discon-
tinuation of tocilizumab.'” While the results of the first year of
the SURPRISE study showed that tocilizumab with concomi-
tant methotrexate induced remission earlier than tocilizumab
without methotrexate, the reinstitution of tocilizumab was
comparably effective, with and without methotrexate. This
could be attributed to disease activity at tocilizumab initi-
ation. A study reported that the concomitant use of metho-
trexate and tocilizumab was more important in patients whose
DAS28 exceeded 5.1 than in those with less activity.”® Indeed,
the mean DAS28-ESR at baseline in the SURPRISE study was
approximately 5.1 to 5.3 but was 4.1 to 4.4 at tocilizumab
reinstitution. Methotrexate led to remission in half of the
patients despite the inclusion criterion in this study of an
inadequate response to methotrexate. This may also be due to

different disease activities at the start of methotrexate admin-
istration. The good results shown by reinstituted tocilizumab
in patients with flare-up after discontinuation of tocilizumab
can also support the strategy of tocilizumab suspension in clin-
ical, economic and safety aspects.

Some predictors associated with sustained remission or low
disease activity after cessation of biologic agents have been
reported. Strong opinion is that anticitrullinated autoantibody
negativity and absence of synovitis are associated with higher
chances of achieving drug-free remission, and long-term remis-
sion and non-smoking may be relevant with successful TNF
inhibitor withdrawal.’? '>2° Our study shows that RF negativity
and lower patient global assessment were predictors for sustained
tocilizumab-free remission or low disease activity. These results
are consistent with the previous hypotheses because RF nega-
tivity could represent immunological remission,” and patient
global assessment may reflect residual disease activity.*

Our study has some limitations. First, this was an open-label
study with a limited number of subjects. Both patients and
rheumatologists were aware whether patients were receiving
methotrexate or not, which could have affected the assess-
ment. Second, the lack of anticitrullinated antibody and the
small sample size hampered the solid identification of predic-
tive factors for successful tocilizumab-free remission or low
disease activity. Third, we did not have information regarding
patients who did not stop tocilizumab after 52 weeks; there-
fore, a comparison of patients who stopped tocilizumab and
those who continued was not performed. Fourth, the inclu-
sion criterion for the second year of the SURPRISE study was
a DAS28 <2.6 at a single time point of week 52. However,
a sustained remission status has recently been considered to
raise the feasibility of DMARDs tapering.”” Fifth, we did not
examine methotrexate-free remission or low disease-activity
rates with continued tocilizumab, which is another strategy of
treatment reduction that should be investigated in the future.
Nevertheless, the results of the second year of the SURPRISE
study provided valuable insights into the possibility of stop-
ping tocilizumab after achieving remission.

In conclusion, the results of the second year of the SURPRISE
study show that the discontinuation of tocilizumab after remis-
sion achievement is feasible for maintaining low disease activity
with continued methotrexate. The restart of tocilizumab is effi-
cacious for suppressing flares, with or without methotrexate.
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