
1Weinblatt ME, et al. BMJ Open 2025;15:e088869. doi:10.1136/bmjopen-2024-088869

Open access 

Long-termsafetyandefficacyofanti-
GM-CSFotilimabinpatientswith
rheumatoidarthritis:long-term
extensionofthreephase3randomised
trials(contRAstX)

Michael E Weinblatt    ,1 Peter C Taylor    ,2 Iain B McInnes,3 Tatsuya Atsumi    ,4 
Vibeke Strand    ,5 Tsutomu Takeuchi    ,6,7 Marguerite Bracher    ,8 
David Brooks,9 Paula Curtis,10 Anubha Gupta,8 Rina Nijhawan    ,11 
Ciara O'Shea,12 Kirsty Rayner,10,13 Didier Saurigny,8 Celia Shelton,9 Millie Wang,10 
Reena Wang,9 Roy M Fleischmann14,15

To cite: Weinblatt ME, 
Taylor PC, McInnes IB, et al.  
Long- term safety and efficacy 
of anti- GM- CSF otilimab in 
patients with rheumatoid 
arthritis: long- term extension 
of three phase 3 randomised 
trials (contRAst X). BMJ Open 
2025;15:e088869. doi:10.1136/
bmjopen-2024-088869

 ► Prepublication history 
and additional supplemental 
material for this paper are 
available online. To view these 
files, please visit the journal 
online (https://doi.org/10.1136/ 
bmjopen-2024-088869).

Received 21 May 2024
Accepted 20 January 2025

For numbered affiliations see 
end of article.

Correspondence to
Dr Michael E Weinblatt;  
 mweinblatt@ bwh. harvard. edu

Original research

© Author(s) (or their 
employer(s)) 2025. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ Group.

ABSTRACT
Objectives To investigate the long- term safety and 
efficacy of otilimab, an antigranulocyte- macrophage 
colony- stimulating factor monoclonal antibody, for 
patients with rheumatoid arthritis (RA).
Methods ContRAst X (NCT04333147) was a phase 3, 
multicentre, long- term extension trial. Patients with RA 
aged ≥18 years who completed a qualifying contRAst 
trial (contRAst 1–3) and who the investigator thought 
might benefit from long- term otilimab treatment were 
eligible to enter contRAst X. Patients who received 
otilimab (90 mg/150 mg) in their qualifying trial 
maintained the same dose; patients who received 
tofacitinib or sarilumab were rerandomised 1:1 to either 
otilimab dose. Patients could continue background 
conventional synthetic disease- modifying antirheumatic 
drugs. The primary objective was long- term safety (up 
to 4 years).
Results Of the 2916 patients who entered contRAst X, 
2915 received otilimab (exposure range: 7–896 days); the 
majority were withdrawn due to early trial termination. 
For otilimab 90 mg and 150 mg, the incidence of 
adverse events (AEs) was 62% (n=902/1456) and 64% 
(n=931/1459), the incidence of AEs of special interest 
was 8% (n=120/1456) and 7% (n=95/1459) and the 
incidence of serious AEs was 8% (n=123/1456) and 8% 
(n=114/1459), respectively. There were no instances of 
pulmonary alveolar proteinosis (PAP), active tuberculosis 
(TB), TB reactivation or serious hypersensitivity reactions. 
The proportions of clinical disease activity index low 
disease activity responders remained relatively stable 
throughout, with no apparent reduction following the switch 
from tofacitinib/sarilumab to otilimab.
Conclusion No new safety signals or instances of PAP 
were associated with long- term (≤2.5 years) treatment 
with otilimab.
Trial registration number  ClinicalTrials. gov: 
NCT04333147.

INTRODUCTION
Preclinical evidence has suggested a 
possible role of granulocyte- macrophage 
colony- stimulating factor (GM- CSF) in 
the pathogenesis of rheumatoid arthritis 
(RA) and the mediation of pain,1–8 and 
consequently, the GM- CSF pathway was 
considered an attractive target for the 
development of new biologic therapies 
for the treatment of RA, as discussed 
previously.9 10 Otilimab, a high- affinity 
anti- GM- CSF monoclonal antibody,11 was 
investigated for the treatment of patients 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This long- term extension study of the 
antigranulocyte- macrophage colony- stimulating 
monoclonal antibody, otilimab, included a large, 
global population of almost 3000 patients with rheu-
matoid arthritis.

 ⇒ The trial population comprised subgroups of pa-
tients with varying refractory status: from those with 
an inadequate response to methotrexate only, to 
those ‘difficult- to- treat’ patients with a prior inad-
equate response to conventional synthetic and bio-
logic disease- modifying antirheumatic drugs and/or 
Janus kinase inhibitors.

 ⇒ Another strength of the methods was the intended 
trial duration of approximately 4 years which would 
have provided extensive data on the long- term safe-
ty of otilimab if the trial had not been terminated 
early.

 ⇒ Due to the theoretical risk of pulmonary alveolar 
proteinosis and to align with the dosing strategy 
used in the qualifying trials, a higher otilimab dose 
was not permitted, reflecting a potential limitation 
of the study.
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with active RA in the multicentre phase 3 contRAst 
programme.9 10 The contRAst programme comprised 
three double- blind randomised controlled trials 
(contRAst 1–3) and one long- term extension (LTE) 
trial (contRAst X) to investigate the safety and effi-
cacy of otilimab over an extended period.

ContRAst 1 and contRAst 2 were 52- week trials in 
patients with a prior inadequate response to either meth-
otrexate (MTX; contRAst 1) or conventional synthetic/
biologic disease- modifying antirheumatic drugs (cs/
bDMARDs; contRAst 2). ContRAst 3 was a 24- week trial 
that included patients with an inadequate response to 
csDMARDs and bDMARDs and/or Janus kinase (JAK) 
inhibitors.9 10 All three qualifying trials compared 
weekly subcutaneous (SC) injections of otilimab 
90 mg and otilimab 150 mg with placebo and with the 
active comparators, tofacitinib (5 mg orally two times 
per day in contRAst 1 and contRAst 2) and sarilumab 
(200 mg SC every 2 weeks in contRAst 3) in combina-
tion with background MTX (contRAst 1) or csDMARDs  
(contRAst 2 and contRAst 3).9 10 Tofacitinib and sari-
lumab were considered appropriate comparators, given 
the EU (European Union) and US recommendations to 
switch to a bDMARD or targeted synthetic DMARD of 
a different class, such as an interleukin- 6 or JAK inhib-
itor, following the failure of a tumour necrosis factor 
inhibitor.12 13 After week 12, patients receiving placebo 
were switched to one of the active treatments for the 
remainder of the trial. Following the completion of the 
qualifying trial, eligible patients had the option to enter 
 contRAst X.9 10 The primary endpoint in the three qual-
ifying trials was the proportion of patients achieving an 
American College of Rheumatology 20 (ACR20) response, 
indicated by at least a 20% improvement in the ACR core 
set measures, at week 12 for otilimab versus placebo.9 10 14  
ContRAst 1 and contRAst 2 met the primary endpoint. 
It was also observed that a greater proportion of patients 
treated with otilimab achieved Clinical Disease Activity 
Index (CDAI) low disease activity (LDA) and improved 
Health Assessment Questionnaire- Disability Index 
(HAQ- DI) scores compared with placebo; however, 
otilimab was inferior to tofacitinib across multiple 
endpoints.9 In contRAst 3, although numerically more 
patients were ACR20 responders with either otilimab 
dose versus placebo, this was not statistically significant, 
and thus, the trial failed to meet the primary endpoint. 
As with contRAst 1 and contRAst 2, otilimab was consis-
tently inferior to the active comparator (sarilumab) 
across multiple endpoints in contRAst 3.10 In all three 
trials, within the reported time frame, a similar inci-
dence of adverse events (AEs) was noted with otilimab 
and the approved active comparators.9 10

Here we report the results of contRAst X, which 
investigated the long- term safety of otilimab in 
combination with csDMARDs, as well as the ability of 
otilimab to maintain efficacy in patients who achieved 
an initial clinical response in a qualifying contRAst 
trial.

METHODS
Trial design
ContRAst X (study number 209564; NCT04333147) was a 
phase 3, multicentre, LTE trial conducted at 387 sites across 
27 countries (online supplemental table 1). Enrolment 
began on 12 May 2020, and the intended trial duration was 
approximately 4 years to enable patients to receive otilimab 
until it was anticipated to become commercially available. 
However, after pivotal results were obtained in the qualifying 
trials, the LTE was terminated early on 22 October 2022, and 
discontinuation of the contRAst programme was announced 
to the public on 27 October 2022.15 The last patient dose 
occurred on 16 December 2022, and the last safety follow- up 
occurred on 28 February 2023.

Otilimab was administered SC by prefilled syringe in 
most patients and by autoinjector in 184 patients. Patients 
who received otilimab 90 mg or 150 mg in their qualifying 
trial continued to receive the same dose in contRAst X, 
whereas those who received tofacitinib or sarilumab were 
rerandomised 1:1 to receive either otilimab dose (online 
supplemental figure 1).

The time points reported in this manuscript refer to the 
number of weeks since enrolment in contRAst X. Therefore, 
patients who entered contRAst X from an otilimab arm in 
the qualifying trial received otilimab for the number of weeks 
reported, and an additional 40–52 weeks (if entering from 
contRAst 1 and contRAst 2) or an additional 12–24 weeks (if 
entering from contRast 3). For safety assessments, ‘baseline’ 
was defined as the assessment before the patient’s first dose 
of otilimab (administered either in contRAst X or in the qual-
ifying trial for those entering contRAst X from an otilimab 
arm of the qualifying trial). For efficacy parameters, ‘base-
line’ was defined as the assessment before the first dose of 
otilimab administered in contRAst X.

The trial was conducted in accordance with the 
Declaration of Helsinki, International Conference 
on Harmonisation, Good Clinical Practice and appli-
cable country- specific regulatory requirements. 
The protocol was approved by the Health Research 
Authority and Health and Care Research Wales 
(Research Ethics Committee reference: 20/SC/0172) 
and the relevant Institutional Review Board/Inde-
pendent Ethics Committee for each individual site 
(online supplemental table 1; reference numbers not 
available). All patients provided written informed 
consent.

Patients
Eligible patients were male or female adults (aged ≥18 years) 
with RA who completed one of the qualifying contRAst 
trials and, in the investigator’s judgement, may have bene-
fitted from long- term treatment with otilimab. Patients were 
excluded if the trial intervention was permanently discon-
tinued at any time during the qualifying trial or temporarily 
discontinued at the time of the final visit in the qualifying 
trial. Full eligibility criteria are provided in the online supple-
mental materials.
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Randomisation and blinding
Rerandomisation of patients switching from tofacitinib 
or sarilumab to otilimab was conducted using interactive 
voice response technology. Patients’ treatment allocation 
remained blinded at least until their qualifying trial had 
been reported. Patients could continue in contRAst X if 
their intervention assignment was unblinded.

Concomitant medications
Background csDMARDs (two or less) from the quali-
fying trials could be maintained. If clinically indicated, 
dose reduction or discontinuation was permitted 
after the completion of week 12 of contRAst X for 
patients who joined from contRAst 1 and contRAst 2 
or after week 24 for those who joined from contRAst 
3. See online supplemental materials for permitted 
and prohibited medications.

Endpoints and assessments
The primary objective was the long- term safety of 
otilimab at weekly doses of 90 mg or 150 mg; primary 
endpoints included incidence of AEs, serious 
AEs (SAEs), AEs of special interest (AESI) and 
other important AEs. An AE was considered trial 
intervention- emergent if the AE onset date was on or 
after the intervention start date in contRAst X and on 
or before the safety follow- up visit (8 weeks postlast 
dose). AESIs for otilimab included serious infections, 
opportunistic infections, latent tuberculosis (TB), 
active TB, TB reactivation, grade ≥3 neutropenia  
(<1.0×109 neutrophils/L), pulmonary alveolar 
proteinosis (PAP), serious hypersensitivity reac-
tions, injection site reactions, persistent grade 
≥2 cough per Common Terminology Criteria for 
Adverse Events (CTCAE) and persistent grade ≥2 
dyspnoea per dyspnoea scale. Other important 
AEs were protocol- defined, adjudicated cardiovas-
cular (CV) events, adjudicated gastrointestinal (GI) 
perforation, malignancy, herpes infection, all- cause 
mortality, serious pulmonary infections, pneumonia 
(serious and non- serious), hepatitis B virus (HBV), 
HBV reactivation and thromboembolic events. Addi-
tional safety assessments included worst- grade shift 
from baseline in haematology and clinical chemistry 
parameters (graded by National Cancer Institute 
(NCI)- CTCAE) and the proportion of patients with 
NCI- CTCAE ≥grade 3 haematological/clinical chem-
istry abnormalities.

Long- term efficacy was a secondary objective. Disease 
activity states were defined using the standard CDAI cut- 
off values for high (>22), moderate (>10 to ≤22) and 
low (≤10) disease activity and remission (≤2.8). Major 
secondary endpoints were assessed at weeks 12 and 24 
and every 48 weeks thereafter and included the propor-
tion of patients with CDAI LDA and in CDAI remission 
(CDAI high and moderate disease activity were assessed 
as posthoc analyses); ACR/EULAR/EULAR remission 
(Boolean and simplified disease activity index (SDAI)); 

absolute values of CDAI total score, HAQ- DI, Pain Visual 
Analogue Scale (VAS), Short Form- 36 (SF- 36) Phys-
ical Component Summary (PCS) and Mental Compo-
nent Summary (MCS) scores, Functional Assessment of 
Chronic Illness Therapy (FACIT)- Fatigue and immuno-
genicity. See online supplemental table 2 for a full list of 
outcome measures.

Statistical analysis
There were no formal statistical hypotheses or sample size 
calculations. Sample size was ultimately determined by the 
number of patients who, in the investigator’s judgement, 
might benefit from long- term otilimab treatment and who 
consequently elected to enter contRAst X. The primary 
analysis population was the safety population, defined as 
all enrolled patients who received ≥1 dose of trial inter-
vention; these patients were analysed according to the 
intervention they received, and data were summarised 
descriptively. Efficacy was analysed in the intent- to- treat 
(ITT) population, defined as all enrolled patients who 
received ≥1 dose of trial intervention; these patients were 
analysed according to the planned treatment. Posthoc 
analyses of subgroups stratified by the prior treatment 
arm in the qualifying trial were performed for patient 
demographics, baseline characteristics and selected safety 
and efficacy endpoints.

Patient and public involvement
Patients were involved in patient advisory boards and 
in- person touchpoints in which the trial design and 
endpoints were discussed. There was no further patient 
or public involvement in the conduct or reporting of the 
trial.

RESULTS
Trial population
The majority of the 3148 patients who completed a quali-
fying trial enrolled in contRAst X (N=2916; 92.6%), of whom 
1169 entered from contRAst 1, 1282 from contRAst 2 and 
465 from contRAst 3. Of the 2916 enrolled patients, 2915 
received open- label otilimab and were included in the safety 
and ITT populations (figure 1). Following the completion of 
contRAst 1 and contRAst 2, a similar proportion of patients 
initially randomised to the otilimab 90 mg, otilimab 150 mg 
or tofacitinib arms enrolled in contRAst X. In contRAst 1, 
75% and 76% of patients enrolled from the otilimab 90 mg 
and 150 mg arms, respectively, and 79% enrolled from the 
tofacitinib arm. In contRAst 2, 75% enrolled from each of 
the otilimab arms and 77% enrolled from the tofacitinib arm. 
In contRAst 3, compared with sarilumab, a slightly higher 
proportion of patients initially randomised to the otilimab 
90 mg or 150 mg arms enrolled in contRAst X (otilimab 
90 mg: 85%; otilimab 150 mg: 89%; sarilumab: 80%). Most 
patients were withdrawn from contRAst X due to early termi-
nation of the trial.

On the date of trial termination, 2602 (89%) of 
the enrolled patients were remaining in the trial; the 
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range of exposure to otilimab from the first dose in 
contRAst X up to and including the last patient dose was  
7–889 days for otilimab 90 mg, 7–896 days for otilimab 
150 mg (7–896 days overall); the total treatment exposure 
was 1317.7 person- years in the otilimab 90 mg arm and  
1326.5 person- years in the otilimab 150 mg arm (note: 
exposure values do account for breaks in treatment/
missed doses).

At weeks 12, 48 and 84, the proportions of patients 
remaining in the trial were 98%, 55% and 20%, respec-
tively. Due to the declining number of patients, leading to 
increased variability in efficacy parameters after 84 weeks, 
efficacy data are only presented up to week 84.

Posthoc analyses of baseline demographics and clin-
ical characteristics are reported for subgroups of patients 
stratified by the treatment they received in their quali-
fying trial and were generally balanced (table 1).

Primary endpoint: safety
All safety data reported are events that emerged during 
contRAst X only; similar results were observed with both 
otilimab doses. The incidence of AEs in the otilimab 90 mg 
and otilimab 150 mg arm was 62% and 64%, respectively 
(table 2). The incidence of each AESI was similar between 

the two otilimab arms; serious infections occurred in 2% of 
patients in either arm, as did injection site reactions. Despite 
the 3% and 2% incidence of latent TB in the otilimab 90 mg 
and otilimab 150 mg arms, respectively, there were no events 
of TB reactivation or active TB. Opportunistic infections, neut-
ropaenia and persistent cough occurred in <1% of patients 
in either otilimab arm, and there were no reports of PAP or 
serious hypersensitivity reactions with either otilimab dose 
(table 2). The incidence of other important AEs, including 
adjudicated CV events, adjudicated GI perforation and any 
malignancy, was <1% in each otilimab arm. The incidence 
of any herpes infection was 2% in each arm, whereas that of 
thromboembolic events was <1% in the otilimab 90 mg arm 
and 1% in the otilimab 150 mg arm (table 3). The incidence 
of SAEs was 8% in each otilimab arm (online supplemental 
table 3). There were 10 (<1%) fatal SAEs in the otilimab 
90 mg arm, one of which (adenocarcinoma of pancreas) was 
considered drug- related by the investigator; and 9 (<1%) 
fatal SAEs in the otilimab 150 mg arm (online supplemental 
table 4), none of which were considered drug- related by the 
investigator.

The proportion of patients who had a worst- grade shift to 
grade 3 or 4 from baseline in key laboratory parameters was 

Figure 1 Patient disposition. Figure indicates the number of patients who enrolled in contRAst X from each of the qualifying 
trials (contRAst 1, contRAst 2 or contRAst 3) and the total number enrolled. Green boxes indicate the treatment arm of the 
qualifying trial that patients were enrolled on. Blue boxes indicate the safety and intent- to- treat (ITT) populations of contRAst 
X, stratified by prior treatment in the qualifying trial. *Patients who received otilimab in their qualifying trial were assigned to 
the same dose in contRAst X. †Patients who received an active comparator (tofacitinib or sarilumab) were rerandomised 1:1 to 
either otilimab dose. ‡One patient was randomised to the otilimab 150 mg arm but was withdrawn due to a physician decision 
before receiving any dose, and this patient was excluded from the safety and ITT populations. §One death due to septic shock 
occurred after the safety follow- up visit (starting 64 days and resulting in death 65 days after the last dose) and thus was not 
considered treatment emergent.
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low (≤1%; online supplemental table 5). Decreased lympho-
cyte count was most common, with a worst- grade shift to grade 
3 occurring in 1% of patients in each group and to grade 4 in 
<1% of patients in the otilimab 150 mg group only. A worst- 
grade shift to either grade 3 or 4 in decreased neutrophil 
count occurred in <1% of patients in both groups (online 
supplemental table 5). Patients who entered contRAst X 
from the sarilumab arm of contRAst 3 had lower baseline 
neutrophil and platelet counts than those who entered from 
an otilimab arm (online supplemental table 6). After an 
initial worsening at week 1 in the prior sarilumab subgroups, 
gradual improvements in both counts were observed up to 
week 12, with no further changes observed with prolonged 
exposure to otilimab, and no changes in the other subgroups 
(online supplemental figure 2).
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Table 2 Summary of treatment- emergent AEs and AESI 
incidence

Otilimab 
90 mg 
(N=1456)

Otilimab 
150 mg 
(N=1459)

Any AE, n (%) 902 (62) 931 (64)

AE PTs occurring in ≥5% of patients in either treatment arm, 
n (%)

  COVID- 19 145 (10) 142 (10)

  Rheumatoid arthritis* 124 (9) 133 (9)

  Upper respiratory tract 
infection

65 (4) 88 (6)

Any AESI, n (%) 120 (8) 95 (7)

  Serious infections 36 (2) 28 (2)

  Serious infections, 
excluding COVID- 19

24 (2) 18 (1)

  Opportunistic infections 5 (<1) 1 (<1)

  Active TB 0 0

  Latent TB 43 (3) 27 (2)

  TB reactivation 0 0

  Neutropaenia 8 (<1) 8 (<1)

  Persistent cough† 3 (<1) 3 (<1)

  Persistent dyspnoea‡ 0 2 (<1)

  PAP 0 0

  Serious hypersensitivity 
reactions

0 0

  Injection site reactions 29 (2) 31 (2)

*Refers to an RA flare or worsening of RA.
†Persistent cough is defined as a cough (CTCAE grade ≥2) for 
three consecutive weeks (≥21 days).
‡Persistent dyspnoea is defined as a dyspnoea (dyspnoea scale 
grade ≥2) for three consecutive weeks (≥21 days).
AE, adverse event; AESI, adverse event of special interest; CTCAE, 
Common Terminology Criteria for Adverse Events; PAP, pulmonary 
alveolar proteinosis; PT, preferred term; RA, rheumatoid arthritis; 
TB, tuberculosis.
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Secondary endpoints: efficacy
Between weeks 12 and 84, the proportions of patients with 
CDAI LDA (CDAI≤10) remained relatively stable and ranged 
from 44.4%–48.4% for otilimab 90 mg and 43.9%–46.7% for 
otilimab 150 mg (online supplemental figure 3A). Posthoc 
analysis of patient subgroups stratified by treatment arm in the 

qualifying trial did not appear to demonstrate reductions in 
CDAI LDA responders over time or increases in the number 
of patients with moderate or high CDAI disease activity over 
time, following the switch from tofacitinib or sarilumab 
to otilimab at week 0 of contRAst X (figure 2). However, 
marginal increases from baseline in CDAI total scores were 
observed in patients who switched from tofacitinib at week 
0 (online supplemental figure 3B,C). Nevertheless, the 
proportions of patients with ≥50% reductions from baseline 
in CDAI total score increased over time in each of the prior 
treatment subgroups except in the prior tofacitinib subgroup 
of the otilimab 90 mg arm, where proportions decreased or 
remained the same. However, it should be noted that the 
proportions of patients with ≥50% reductions from baseline 
in CDAI total score were already low at week 12 (approx-
imately 15%) and increased to only approximately 25% at 
week 84, which could have also been due to the declining 
patient numbers during this LTE study (online supplemental 
figure 4). The proportion of patients achieving a minimally 
important reduction from baseline (≥6) in CDAI total score 
also increased over time for all subgroups receiving otilimab 
90 mg and for the contRAst 3 subgroups receiving otilimab 
150 mg (online supplemental figure 5A,B).

In patients who were not CDAI LDA responders, 
increases from baseline in CDAI total score were 
observed in the majority of subgroups at each time 
point (online supplemental figure 6). The proportion 
of CDAI LDA non- responders who failed to achieve 
minimum important reductions from baseline in CDAI 
total scores ranged from 64%–91% across subgroups over 
time (online supplemental figure 5C,D). On the other 
hand, CDAI LDA responders demonstrated reductions 
from baseline in CDAI total score between weeks 12 and 
84. In particular, the subgroup of patients who entered 
 contRAst X from both otilimab arms of contRAst 3 
appeared to demonstrate greater reductions from base-
line in CDAI total scores than patients in any other 
subgroup (online supplemental figure 6).

Between Weeks 12 and 84, the proportions of 
patients in CDAI remission (CDAI total score ≤2.8) 
remained relatively stable at approximately 10%–11% 
for otilimab 90 mg and ranged from 8%–11% for 
otilimab 150 mg (online supplemental figure 7A). 
The proportions of patients in SDAI remission 
ranged from 10%–12% in the otilimab 90 mg group 
and from 8%–10% in the 150 mg group, whereas the 
proportions of patients in Boolean remission ranged 
from 6%–8% and from 4%–7%, respectively (online 
supplemental figure 7B,C).

Mean HAQ- DI scores at week 84 were 1.08 and 1.06 
with otilimab 90 mg and 150 mg, respectively, and had 
remained relatively stable and similar between the 
two doses at each time point (online supplemental 
figure 8A). In the subgroups of patients stratified 
by the prior treatment arm in the qualifying trial, 
no trends were observed in change from baseline in 
HAQ- DI or in the proportions of patients reporting 
minimally clinically important differences (MCID: 

Table 3 Summary of other important treatment- emergent 
AE incidence

Number of patients (%)

Otilimab 
90 mg 
(N=1456)

Otilimab 
150 mg 
(N=1459)

Adjudicated GI perforation 3 (<1) 4 (<1)

Adjudicated CV events 12 (<1) 15 (<1)

  CV death 2 (<1) 5 (<1)

  Non- fatal MI 4 (<1) 4 (<1)

  Hospitalisation for unstable angina 0 0

  Non- fatal stroke 1 (<1) 3 (<1)

  Hospitalisation for heart failure 1 (<1) 0

  Deep vein thrombosis 4 (<1) 2 (<1)

  Pulmonary embolism 2 (<1) 3 (<1)

Any malignancy 12 (<1) 11 (<1)

  Solid, excluding non- melanoma skin cancer 11 (<1) 7 (<1)

   Breast 2 (<1) 2 (<1)

   Lungs 3 (<1) 0

   Other 6 (<1) 5 (<1)

  Non- melanoma skin cancer 1 (<1) 3 (<1)

  Haematologic 0 1 (<1)

  Lymphoma 0 0

Any malignancy, excluding non- melanoma 
skin cancer

11 (<1) 8 (<1)

Any herpes infection 30 (2) 25 (2)

  Herpes zoster 19 (1) 17 (1)

  Herpes simplex 11 (<1) 8 (<1)

  Non- specific herpes infection 0 0

All- cause mortality 10 (<1) 9 (<1)*

Pneumonia (serious and non- serious)† 23 (2) 24 (2)

Pneumonia (serious and non- serious), 
excluding COVID- 19 infections‡

13 (<1) 12 (<1)

Hepatitis B and hepatitis B reactivation 1 (<1) 0

Thromboembolic events§ 13 (<1) 20 (1)

*One additional death (due to septic shock) that occurred in the 
otilimab 150 mg group after the safety follow- up visit (starting 64 days 
and resulting in death 65 days after the last dose) was not considered 
treatment emergent and is not reported in this table.
†Derived from infective pneumonia (narrow SMQ).
‡Derived from infective pneumonia (narrow SMQ) excluding the 
following PTs: suspected COVID- 19, COVID- 19, COVID- 19 pneumonia 
or asymptomatic COVID- 19.
§Thromboembolic events were reported using SMQs and captured 
broader AE terms of thrombosis including the adjudicated thrombotic 
events, DVT and PE and other thrombotic events such as peripheral 
arterial occlusion and cerebral infarction.
AE, adverse event; CV, cardiovascular; DVT, deep vein thrombosis; GI, 
gastrointestinal; MedDRA, Medical Dictionary for Regulatory Activities; 
MI, myocardial infarction; PE, pulmonary embolism; PT, preferred term; 
SMQ, standardised MedDRA queries.
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≥0.22 reduction from baseline; posthoc analysis data 
not shown). Similarly, mean pain VAS scores between 
weeks 12 and 84 remained relatively stable at 35–38 
with either otilimab dose (online supplemental figure 
8B). There were no changes in SF- 36 PCS, MCS or 
FACIT- Fatigue scores over time with prolonged expo-
sures to otilimab (online supplemental figure 9A–C).

Otilimab serum concentrations were similar to those 
observed in the qualifying trials and were sustained 
until the last measurement at week 48. As previously 
observed, otilimab 150 mg resulted in higher serum 
concentrations than otilimab 90 mg (data not shown). 
Most patients tested negative for antidrug antibodies 

throughout the trial (93% and 94% for otilimab 90 mg 
and 150 mg, respectively).

DISCUSSION
In this LTE trial, no new safety signals were identified 
with prolonged otilimab treatment compared with the 
qualifying trials of up to 1 year duration. There were no 
differences in safety profiles between otilimab 90 mg and 
150 mg, with the incidence of AEs, SAEs and individual 
AESIs generally balanced across both doses and similar to 
those observed in the qualifying trials.9 10

Figure 2 Proportion of patients with CDAI low, moderate and high disease activity with (A) otilimab 90 mg and (B) otilimab 150 
mg (posthoc analysis). C1, contRAst 1; C2, contRAst 2; C3, contRAst 3; CDAI, Clinical Disease Activity Index.
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Given the crucial role of GM- CSF in the clearance of 
lung surfactant and debris by alveolar macrophages, 
there have previously been concerns that the inhibition 
of GM- CSF with a therapeutic monoclonal antibody 
could result in the development of PAP. It has also been 
suggested that risk factors present in the RA patient 
population, such as sex, smoking status and serology, 
may predispose patients to developing rheumatoid- 
related lung disease and potentially PAP.16 Due to these 
concerns, a maximum otilimab dose was mandated by 
regulators during the early phase of development. Addi-
tionally, close monitoring of pulmonary assessments and 
lung biomarkers associated with PAP, as well as review by a 
pulmonary adjudication panel, where relevant, has been a 
key aspect of phase 2 and phase 3 otilimab trials.9 10 16 The 
patient population included in the contRAst programme 
was large and broad enough to encompass those patients 
who may have an increased risk of developing PAP,17 and 
throughout the three qualifying trials and the LTE, no 
evidence of PAP was reported.9 10 This is consistent with 
previous trials of otilimab and other anti- GM- CSF thera-
pies and suggests that, to date, the risk remains primarily 
theoretical.6 18 19 One potential explanation for the lack 
of evidence of PAP could be that, rather than complete 
neutralisation, the monoclonal antibody may in fact 
redistribute the cytokine from the inflammatory site only, 
thereby leaving basal GM- CSF levels in the lung largely 
unimpacted, as previously proposed by Piccoli et al.20 
Another explanation may be that the safety concerns were 
originally identified based on observations from murine 
studies that did not translate into clinical findings, and 
thus highlight a limitation of using murine models to 
guide dosing in clinical trials.

Another potential safety risk associated with GM- CSF 
inhibition is the impact on immunological responses due 
to downstream inhibition of tumour necrosis factor-α 
production leading to an increased risk of infection such 
as TB.21 22 Importantly, despite the presence of latent TB 
in 2%–3% of patients, there were no events of active TB 
or TB reactivation with prolonged exposure to otilimab. 
Furthermore, there were no serious hypersensitivity reac-
tions with prolonged exposure to otilimab.

Efficacy analyses demonstrated that prolonged treat-
ment with otilimab maintained the clinical responses 
achieved with otilimab or the active comparators in the 
qualifying trials, as the proportion of CDAI responders 
did not appear to decline following the transition into 
contRAst X. In fact, in the difficult- to- treat ‘refractory’ 
patients who entered the LTE from contRAst 3, the CDAI 
total scores declined, and the proportions achieving a 
minimum important reduction in CDAI score increased 
over time. Nevertheless, although the CDAI response 
in contRAst X remained relatively consistent with 
 contRAst 1–3, the efficacy of otilimab compared with 
the approved treatments in the qualifying trials was not 
sufficient to warrant further development in RA,9 10 and 
the decision was made by the sponsor to terminate the 
LTE.

It is noteworthy that although more than 50% 
of patients were CDAI LDA non- responders in  
contRAst X, the majority of patients (86%) remained in 
the trial until it was terminated. One potential reason for 
this may be that these patients experienced reasonable 
improvements in disease activity despite not achieving 
LDA. Another possible reason, especially for those 
patients who entered from contRAst 3, is the lack of alter-
native therapies for patients who had previously failed 
biologic and/or targeted synthetic DMARDs. It is also 
possible that the level of care and attention provided in a 
clinical trial were of value from the patient’s perspective, 
and patients may have chosen to remain in the trial as 
long as they did not feel that their condition was wors-
ening or for fear of the unknown if they were to with-
draw. Socioeconomic issues such as health insurance and 
affordability of targeted DMARDs may have also influ-
enced patients’ decisions.

As noted previously, clinically meaningful improvements in 
endpoints such as pain VAS in the phase 2 trial, BAROQUE 
(Bringing Anti- GM- CSF to Rheumatoid Arthritis: A New 
Approach to Overcoming an InadeQUate ResponsE to 
MTX),18 were not replicated in the phase 3 programme.9 10 
A trend of lesser response has been increasingly observed in 
RA clinical phase 3 trials, potentially due to factors such as 
broader inclusion criteria and smaller sample sizes in phase 
2 trials resulting in overestimation of treatment effects.23 24 
Two alternative GM- CSF–targeting molecules have previously 
been investigated for the treatment of RA, with mixed results, 
so that neither agent progressed beyond phase 2.6 9 10 18 19 Effi-
cacy results from this phase 3 contRAst programme confirm 
that, despite a plausible hypothesis,6 19 targeting GM- CSF 
alone does not achieve adequate control of disease activity 
in RA.

The dosing strategy used in contRAst X was consistent 
with that used in the qualifying trials; a limitation of which 
being that an even higher otilimab dose was not permitted 
by the regulatory authorities due to the theoretical risk 
of PAP. As previously reported, the doses administered 
resulted in higher than predicted serum otilimab concen-
trations and similar efficacy between doses.9 10 The lack of 
an observed dose- response makes it unlikely that a higher 
dose would have resulted in greater efficacy, should that 
have been permitted.9 10

Strengths of the phase 3 programme were the global 
patient population, inclusion of difficult- to- treat, ‘refrac-
tory’ patients and inclusion of both placebo and active 
head- to- head comparators in the qualifying trials to eval-
uate the efficacy and safety of otilimab against approved 
targeted therapies.

In conclusion, in this trial of almost 3000 patients with 
RA treated with otilimab for up to 2.5 years, no new safety 
signals compared with the placebo- controlled trials nor 
instances of PAP were reported. Given the limited effi-
cacy of otilimab compared with tofacitinib and sarilumab 
in contRAst 1–3 and the lack of superiority to placebo in 
contRAst 3, the decision was made to terminate this LTE 
trial and any further development of otilimab in RA.
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