[bookmark: _Toc135163258]A randomised, crossover trial exploring the patient perspective and effectiveness of biosimilar adalimumab transition: IBD Reference and Biosimilar adalimumab Cross over Study (iBaSS)

David Young1,2 (ORCiD 0000-0003-0102-5739), Clare Harris2,3 (ORCiD 0000-0002-8233-7509), Sohail Rahmany3 (ORCiD 0000-0003-0924-2690), Inês Iria4, João Gonçalves4, Janet Addison5, Justin Harvey6, Sue Latter7 (ORCiD 0000-0003-0973-0512), Fraser Cummings2,3 (ORCiD 0000-0002-9659-3247)

1 Pharmacy Department, University Hospital Southampton NHS Foundation Trust, Southampton, United Kingdom.
2 Faculty of Medicine, University of Southampton, Southampton, United Kingdom.
3 Department of Gastroenterology, University Hospital Southampton NHS Foundation Trust, Southampton, United Kingdom.
4 iMed – Research Institute for Medicines, Faculdade de Farmacia, Universidade Lisboa, Lisboa, Portugal.
5 Biogen UK, Maidenhead, United Kingdom.
6 Department of Statistics and Actuarial Science, Stellenbosch University Stellenbosch, South Africa.
7 School of Health Sciences, University of Southampton, Southampton, United Kingdom.

Address for correspondence: 
David Young
Pharmacy Department
University Hospital Southampton NHS Foundation Trust 
Tremona Road
Southampton, UK
SO16 6YD
david.young@uhs.nhs.uk

[bookmark: _Toc135163259]Word count: 3,407 words

Abstract
[bookmark: _Toc135163260]Background
Patient satisfaction has been positively associated with adherence which is expected to impact outcomes. Although vital for successful implementation of biosimilar medicines, little is known about the patient perspective of transition. 
Aim
The aim of this study was to investigate clinical outcomes and patient experience of transitioning between reference adalimumab and a biosimilar (SB5).
[bookmark: _Toc135163261]Method
iBaSS is a phase IV single-centre, prospective, randomised, single-blind, cross-over study in adult subjects with Crohn’s disease. Participants, stable on adalimumab before consent, received 24 weeks of treatment with both reference adalimumab and SB5. The primary outcome was the proportion of patients maintaining baseline clinical status throughout each treatment period, with patients’ perspective of disease control and treatment satisfaction assessed as secondary outcomes.
[bookmark: _Toc135163262]Results
A total of 112 participants, representative of the heterogeneous patient populations encountered in routine clinical practice, were enrolled. A similar proportion of participants maintained baseline clinical status through each treatment period: 81.8% with reference adalimumab and 79.5% with SB5. Patient reported outcomes (IBD-Control questionnaire (SB5: 15.5; reference adalimumab 15) and TSQM), adverse events and therapeutic drug monitoring remained consistent through both treatment periods, although a higher median injection pain VAS score was noted with SB5 (53/100 versus 6/100 with reference adalimumab). The number of switches undertaken in the study did not impact serum drug concentration or immunogenicity.
[bookmark: _Toc135163263]Conclusion
This study, mimicking real world adalimumab transition, demonstrates that patients undertaking brand transition can be expected to have consistent clinical and satisfaction outcomes.
Clinical trial registered with EudraCT (number 2018-004967-30).
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Impact statements
· Biosimilar medicines are critical to ensuring sustainability of healthcare systems, improving access to treatment and fostering innovation.
· Patient satisfaction is critical to the successful implementation of these medicines and a better understanding of the patient perspective of transition is essential.
· Patients undertaking brand transition to a biosimilar can be expected to have consistent effectiveness, safety and satisfaction outcomes.
· These findings endorse patient and healthcare professional confidence in the use of biosimilar medicines.


Main text
[bookmark: _Toc135163269]Introduction
Crohn’s disease (CD) is a relapsing inflammatory bowel disease characterised by chronic inflammation of the gastrointestinal tract with progressive damage [1]. Uncontrolled inflammation is associated with symptoms such as abdominal pain, diarrhoea, and fatigue as well as the development of long-term stricturing and penetrating complications. Biological medicines have been shown to improve patient outcomes through reduced complications, surgery and hospitalisations [2] however the expense of these therapies is known to be the main driver in the cost of treating patients with CD [3]. Adalimumab is a biological medicine targeting tumour necrosis factor α (TNFα), a pro-inflammatory cytokine implicated in CD, and is widely prescribed for this indication [4]. Biosimilar medicines have demonstrated quality, structural, functional and preclinical similarity, and equivalent clinical efficacy as the previously authorised biological medicine [5] (‘reference product’) and have the potential to reduce the financial burden of biological medicines [6]. The standard maintenance therapy for inflammatory bowel disease involves administering a 40 mg injection of adalimumab every two weeks, using either a prefilled single-use pen or syringe. Common adverse effects observed in routine clinical practice primarily include injection site reactions and infections. Biosimilar adalimumab has been available in Europe since October 2018.
Commodification of biosimilar (and reference) medicines has reduced drug acquisition costs, profit margins and value-added services (such as bundled therapeutic drug monitoring). As this develops, patients will be expected to undertake multiple product transitions with diminishing financial savings on each switch and the resources available to support patients and clinical teams undertaking these changes will decrease. Studies in multiple indications have consistently demonstrated that switching from reference to biosimilar adalimumab has no impact on efficacy, safety or immunogenicity [7], [8]. Treatment satisfaction has been positively associated with adherence [9] which is therefore expected to impact outcomes, as well as minimising the nocebo effect [10]. From the patient perspective, successful transition has more subtle and subjective features and therefore is critical to the successful implementation of biosimilar medicines. As more biosimilar products become available and cost differences between products reduce it is likely that patient factors will become more relevant. 
Aim
The aim of this study was to investigate clinical outcomes and patient experience of transitioning between reference adalimumab (Humira®; AbbVie Ltd., UK) and the adalimumab biosimilar (SB5; Imraldi®; Biogen Biosimilars, UK).
Ethics approval
Ethics approval for the study was granted by the London (Chelsea) research ethics committee 29th April 2019 (reference 19/LO/0167).
[bookmark: _Toc135163270]Method
[bookmark: _Toc135163271]Study design
iBaSS is a phase IV prospective, randomised, single-blind, crossover study in a representative population of adult subjects with CD at University Hospital Southampton NHS Foundation Trust (UHS) (EudraCT number 2018-004967-30). The pragmatic study was designed to mimic the optimal care pathway of patients transitioning to a biosimilar (Supplementary Figure 1).
[bookmark: _Toc135163272]Patients
Patients eligible for inclusion were aged 18 years and over with a confirmed diagnosis of CD in remission or with mild disease activity (modified Harvey-Bradshaw Index (mHBI) score <8); established on a stable dose of reference adalimumab or SB5 for 12 weeks before recruitment and only previously exposed to that product with no expectation of regimen modification. Eligibility was initially limited to patients treated with reference adalimumab although this was later broadened to patients using SB5 as this became the first-line adalimumab product locally. Exclusion criteria were: planned discontinuation of adalimumab; scheduled surgical procedure or hospitalisation within 12 months of randomisation; and women who were pregnant or breast-feeding.
[bookmark: _Toc135163273]Study procedures
Study recruitment commenced 1st July 2019 but was suspended due to the COVID-19 pandemic from 23rd March 2020 to 9th July 2020. Eligible patients were screened, consented and recruited into the clinical trial. Following consent, participants were randomised 1:1 to one of two treatment sequences: (TS1) reference adalimumab followed by SB5 or (TS2) SB5 followed by reference adalimumab. The randomisation sequence was generated using ALEA randomisation software (FormsVision BV, Abcoude, The Netherlands) using fixed blocks of 10 and stratification according to adalimumab product use prior to enrolment. UHS pharmacy department managed treatment sequence allocation to maintain the blinding of the study team. Participants continued with their previous adalimumab dosing regimen using commercially available pre-filled pens.  Pharmacy staff and participants were asked not to disclose the allocated adalimumab product to the clinical trial physicians during the trial. To ensure blinding, medication supply and return of unused pens occurred remote from the research team. Patients were reviewed every 12 weeks and received each adalimumab product for 24 weeks. Data collected at baseline (immediately prior to randomisation) and each study visit included disease activity (mHBI and PRO-2), patient’s perspective of disease control (IBD-Control questionnaire [11] and satisfaction with medication (Treatment Satisfaction Questionnaire for Medication (TSQM; version 1.4) [12]), routine laboratory measures (including C-reactive protein), therapeutic drug monitoring and faecal calprotectin. The IBD-Control questionnaire, generic to all patients with inflammatory bowel disease, was developed to measure disease control from the patient perspective. The IBD-Control-8 subscore is based on questions covering the patient’s opinion of the impact of symptoms on quality of life and the effectiveness of treatment resulting in a score from 0 to 16 (0 indicating worst possible control) and the IBD-Control-VAS is a single, overall summary of disease control ranging from 0 to 100 (0 indicating worst possible control).
The TSQM comprises 14 items, with five specifically addressing side effects. Responses are recorded on a 2-, 5-, or 7-point Likert scale and then converted into four domain scores—effectiveness, side effects, convenience, and global satisfaction—ranging from 0 to 100, with 0 indicating maximum dissatisfaction. Questionnaires were issued to patients without modification. All doses of medication were self-administered by participants at home with administration and injection pain recorded (visual analogue scale (VAS; 0-100)) at each dose. Projected dosing schedules were determined factoring in the prescribed dosing frequency (subsequently accounting for regimen modifications as appropriate) to obtain the expected number of doses between study visits. This was compared to the actual number of doses administered to ascertain adherence (the "proportion of prescribed drug taken” [13]). Participants completed the IBD-Control questionnaire and TSQM at home every two and four weeks respectively. Modification of medication regimen during the trial period was permitted in line with routine clinical practice. Other therapies for CD were maintained throughout. Study visits were planned to align with the patient exhausting their supply of adalimumab and as close as feasible to the subsequent dose, facilitating measurement of a trough drug concentration.
Study outcomes
The primary outcome was the proportion of patients maintaining baseline clinical status throughout each treatment period. Treatment failure was defined as an increase in mHBI score of ≥3 (corresponding to a 100-point change in Crohn’s Disease Activity Index score [14]) and/ or a decline in IBD-Control score of ≥4 points compared to baseline. Secondary endpoints were to evaluate changes in disease activity, medical treatment, immunogenicity, biochemical markers and safety. 
[bookmark: _Toc135163275]Statistical analysis
The apriori planned sample size of 150 patients (75 per arm) was determined to provide 90% power to demonstrate equivalence of SB5 to reference adalimumab. An equivalence margin of 15% and an alpha error of 5% (2-sided) respective 2.5% (1-sided) were assumed. A range of values were used for the proportion of participants expected to maintain baseline clinical status and drop-out rate. The primary analysis population (per protocol population; PPS) included all subjects that were randomised, known to have received at least one dose of study medication and had all relevant measurements to calculate the primary endpoint (mHBI and IBD-Control at baseline, week 24 and week 48). A secondary analysis population (full analysis population; FAS), included all subjects who were randomised and known to have received at least one dose of study medication, was used to assess the robustness of the results as well as the analysis of safety and pharmacokinetic data. Longitudinal data were analysed according to the current adalimumab product received at the specific visit. For continuous endpoints means, standard deviation, medians and range were calculated and categorical endpoints are presented as absolute (n) and relative (%) frequencies. A mixed effects model, employing a logit link for binary outcomes and an identity link for continuous outcomes, was applied to discern the consistency of results throughout the trial period. Where a significant difference was identified, a Wilcoxon test was performed to compare baseline and each subsequent visit, along with a direct comparison of the final visit for each treatment period. Minimal clinically important difference (MCID) was estimated as one half of the standard deviation of the baseline values [15]. Statistical analyses were conducted using SAS software, version 9.4 (SAS Institute Inc., Cary, NC).
[bookmark: _Toc135163276]Results
[bookmark: _Toc135163277]Patient characteristics 
Overall, 318 patients prescribed adalimumab as routine clinical care at UHS were pre-screened with 97 not meeting the eligibility criteria, most commonly due to discontinuation of adalimumab or a plan to do so. A total of 112 participants were enrolled (CONSORT diagram shown in Figure 1) and 94 participants (83.9%) completed the full 48 week trial. No evidence of dose administration was recorded for three participants (one lost to follow-up and two withdrew consent to participate before the week 12 visit) who were excluded from the FAS. Six participants were excluded from the final analysis due to incomplete data (three with a stoma making the mHBI unsuitable and three with missing components on the IBD-Control). Patient demographics and clinical characteristics were similar in both groups (Table 1). Compared to patients pre-treated with reference adalimumab, those prescribed SB5 had similar characteristics, except for being earlier in their disease course (median disease duration 2 versus 10 years) and with fewer participants having a severe (stricturing or fistulising) phenotype (Supplementary Table 1). 
[bookmark: _Toc135163278]Clinical efficacy
The primary endpoint of maintaining baseline clinical status following 24 weeks treatment with each product was achieved by a similar proportion of participants: 72 (81.8%) with reference adalimumab and 70 (79.5%) with SB5 (p=0.69). Scores from the mHBI (Supplementary Table 2) and biochemical measures (Supplementary Table 3) were also consistent across both reference adalimumab and SB5 for the whole trial period. After accounting for the baseline values across the whole treatment period, a significant difference was identified in PRO-2 scores between reference adalimumab and SB5 (p=0.04). The numerical difference was not clinically relevant and there was no discernible difference between the two products when scores were compared at the end of each treatment period (p=0.55).
[bookmark: _Toc135163279]Patient reported outcomes
IBD-Control scores at baseline (14 and 88 respectively for the IBD-Control-8 and IBD-Control-VAS respectively) and the end of each treatment phase were very similar (Figure 2): 15 and 86.5 respectively for reference adalimumab and 15.5 and 83.5 respectively for SB5 (p=0.46 and p=0.07 respectively). Fatigue, pain and waking at night with CD symptoms were commonly reported: 75% (82/109), 62% (68/109) and 61% (66/109) of participants respectively reporting these at least once during the trial. Domain TSQM scores by treatment sequence are shown in Figure 3. When the treatment sequence results were combined, a statisticaly significant difference (p<0.01) was observed between the products across all domains (Supplementary Table 4). The domain MCIDs were estimated as global satisfaction 9.6, effectiveness 10.9, side effects 7.3 and convenience 8.4. The difference between all domain scores at baseline and each follow-up visit were less than the respective MCID suggesting that these differences are unlikely to be clinically meaningful.
[bookmark: _Toc135163280]Adalimumab serum trough levels and anti-adalimumab antibody levels
Baseline adalimumab and anti-adalimumab antibody concentrations were maintained throughout both treatment phases (Figure 4): 9.7 μg/mL (interquartile range, 6.6 to 13.6) and 3.8 ng/mL (interquartile range, 0 to 15) respectively following treatment with reference adalimumab and 9.4 μg/mL (interquartile range, 5.5 to 13.9) and 5.5 ng/mL (interquartile range 0 to 23.9) respectively with SB5. Both measures remained stable regardless of the number of adalimumab product transitions undertaken during the study period (Supplementary Figure 2).
[bookmark: _Toc135163281]Safety, tolerability and adherence
Over the full course of the trial, 77.1% (84/109) of participants reported at least one adverse effect. Frequency of treatment emergent adverse events was broadly similar between reference adalimumab and SB5 (Table 2). The most common adverse events were fatigue, abdominal pain, arthralgia and lung infection. The number of participants with treatment emergent serious adverse events (SAEs) was similar between the treatment groups: six with reference adalimumab and nine with SB5. The majority of these were CD-related and in only one case was the adalimumab discontinued as a result of the SAE (small intestinal obstruction deemed not related to the study medication).
The treatment period median injection pain VAS score with reference adalimumab was lower (6.0 (interquartile range, 2.5 to 14.4)) than with SB5 (52.8 (interquartile range, 27.4 to 69.2)). Adherence was similar across both products (Supplementary Table 5) and one participant, pre-treated with reference adalimumab, withdrew prematurely (during the SB5 treatment period) as a result of an injection site reaction. Routine blood safety monitoring results across both treatment periods were similar to baseline (Supplementary Table 6).
A total of 15 participants withdrew over the course of the trial: six during treatment with reference adalimumab and nine during treatment with SB5. Three participants underwent dose escalation as a result of secondary loss of response: two during treatment with SB5 and one during reference adalimumab treatment.
[bookmark: _Toc135163282]Discussion
Statement of key findings
In this randomised controlled trial (RCT) we compared reference adalimumab (Humira®; AbbVie Ltd., UK) with one specific adalimumab biosimilar (SB5; Imraldi®; Biogen Biosimilars, UK) with a focus on outcomes that are important to patients. We report that the results were similar in both groups (reference adalimumab versus SB5) in respect to disease control, biomarkers of disease activity and overall adverse events. As well as reducing drug expenditure, availability of biosimilars has increased patient access to biological medicines in the UK. In 2021 the national health technology assessment body (the National Institute for Health and Care Excellence) undertook a partial review of the cost effectiveness of anti-TNFα medicines for the treatment of rheumatoid arthritis (previously restricted to those with severely active disease) and concluded that, with access to biosimilar medicines, this was now cost-effective for patients with moderately active symptoms [16]. In healthcare systems where patients bear the burden of the cost of these therapies one could speculate patient benefit through reduced insurance premiums or lower ‘out-of-pocket’ costs [17].
This study design allowed each participant to experience both adalimumab products and was designed to mimic real-world transition between products. Through a combination of disease activity scores and biochemical markers we have demonstrated that patients were stable at entry into the trial which was essential given the trial design. The demographics show a trial cohort that is representative of those patients with CD treated with biological medicines in routine clinical practice. Whilst the study was underpowered, we believe that the prospective design and completeness of the data provides valuable insights, in particular with the focus on patient-reported outcomes. The fact that they are recorded directly by the patient means that they are not subject to clinician interpretation and give richer detail about patient satisfaction than has previously been reported. An associated interview study exploring the participants’ experience of undertaking transition between adalimumab products, via qualitative research methods, is published separately [18].
Interpretation
Maintenance of baseline clinical status, disease activity scores and biochemical markers demonstrated similar efficacy between the two adalimumab products. The combination of IBD-Control and TSQM gives a good indication of overall patient satisfaction with each product and our data show similar satisfaction between products. The sole clinically meaningful difference between the two products was related to injection experience with a higher injection pain score associated with SB5. Injection pain is subjective making the crossover design particularly useful to explore this issue; although it is recognised that multiple factors including needle size, injection volume and excipients are implicated [19]. The devices for both reference adalimumab and SB5 use a similar size needle. Whilst the difference in injection volume (0.4 mL vs. 0.8 mL respectively) may have a minor impact on injection experience, it is suspected that the presence of citrate-based buffers in the SB5 formulation is the cause for injection pain [19], [20]. Interestingly, most participants were willing to tolerate this for relatively short period of the trial but frequently cited this as the main reason for requesting to change to a biosimilar adalimumab product that is formulated without citrate (ABP501) for ongoing treatment following the trial (Supplementary Table 7). In many instances, the first dose of this was administered immediately following the final study visit and appeared to be well-tolerated.
Previous authors have reported that the nocebo phenomenon, adverse symptoms induced by negative expectations associated with a change to an therapeutically equivalent medicine, may contribute to higher injection pain scores on switching [21]. With more time for counselling available in the clinical trial, compared to routine clinical practice, we were able to implement many of the strategies suggested to minimise nocebo effects [10], [22]. Consequently, in the associated interview study, patients reported feeling supported through the transition [18] and thus we believe that the nocebo effect was minimised. This is supported by consistent injection pain and IBD-Control-VAS scores over the trial period (Supplementary Figure 3 and Supplementary Figure 4). Similarly, the overall incidence of adverse effects was the similar in each treatment period. Despite reasonable objective control of their disease, the relatively high overall incidence of adverse events (approximately one-half of participants experiencing an adverse event in each treatment period) was striking and demonstrates the morbidity burden on patients.
Multiple, bidirectional switches between reference and multiple biosimilars of the same biological medicine are already a consideration in routine clinical practice. These are likely to become commonplace as the number of biosimilar products increases and competition forces changes in drug acquisition costs. While positive data about clinical outcomes of multiple switches is available, there remains a lack of information about the effect on immunogenicity [23], [24]. It is reassuring that there was no difference in the immunogenicity rates in our work, regardless of the number of switches undertaken by participants.
Strengths and Weaknesses
A notable strength of this study is the completeness and prospective nature of the data collected, including therapeutic drug monitoring and humanistic patient-reported outcomes measures. The crossover design is particularly valuable in assessing patient experience as it allows participants to experience and give feedback on each brand. The main limitation of this study was the underpowering due to recruitment difficulties, principally because of the COVID-19 pandemic. During the pandemic, resources were rightly focused on COVID-19-related research. Further, patients were discouraged from attending hospitals for non-essential purposes and this included our cohort. All patients using immunosuppressive biological medicines, such as adalimumab, were recommended to continue with their treatment in the interests of maintaining disease control and reducing the need for oral corticosteroids or emergency inpatient admission. Several mitigations were introduced to maximise participant safety, including careful screening for COVID-19 infection, introduction of remote study visits and use of personal protective equipment. We believe that sufficient participants completed the study to provide valuable insights, although we recognise that inferential statistics provided must therefore be interpreted with caution. Further limitations included that the RCT was single-blinded meaning that participants were aware which adalimumab product they were receiving throughout the trial and, although this had the potential to introduce observer bias, techniques recognised to minimise the nocebo effect were employed including education about biosimilars and careful monitoring. While one might contend that implementing a double-blind design could have further reduced the influence of the nocebo effect, it would have precluded the evaluation of the specific impact of individual devices. Such assessment is pivotal in understanding the patient experience, serves as a significant distinguishing factor among products and is discussed further in the associated interview study. While it is recognised that endoscopic outcomes are the gold standard in assessing disease activity in CD, this was neither feasible nor appropriate for a study designed to mimic routine clinical practice although faecal calprotectin was included and has been shown to be a reliable, non-invasive surrogate [25]. In the UK, these treatments are provided to patients without any direct financial burden. It is acknowledged that pharmacoeconomic considerations (including the magnitude of direct patient contributions and social desirability) may be relevant in regions where there is a direct cost to patients. Despite these limitations, we believe that the pragmatic study design and high-quality data makes the results generalisable.
Conclusion
This study has demonstrated similar clinical, safety, patient satisfaction and pharmacokinetic outcomes between reference adalimumab and a biosimilar (SB5) in a real-world population of patients with CD. Participants reported a higher injection pain score with the biosimilar, compared to reference, adalimumab although this was generally manageable. Patient perception and satisfaction was similar for both.
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[bookmark: _Toc135163347]Fig. 1 CONSORT flow diagram for the trial
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[bookmark: _Ref129082889][bookmark: _Toc128664889][bookmark: _Toc135163348]Fig. 2 IBD-Control-8 (A and B) and IBD-Control-VAS (C and D) subscores for TS1 (A and C) and TS2 (B and D) at baseline (blue) and following treatment with reference adalimumab (red) and SB5 (green)
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[bookmark: _Ref135163540][bookmark: _Toc135163349]Fig. 3 TSQM domain scores for TS1 (A, C, E and G) and TS2 (B, D, F and H) at baseline (blue) and following treatment with reference adalimumab (red) and SB5 (green)
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[bookmark: _Ref129266689][bookmark: _Toc135163350]Fig. 4 Therapeutic drug monitoring (including (A) adalimumab concentration and (B) immunogenicity) at baseline and during treatment with each adalimumab product, presented with the baseline values central and increasing time on each product in each direction on the x-axis
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[bookmark: _Toc135163356]Table 1 | Baseline demographic and clinical characteristics
	
	
	
	TS1
(n=45)
	TS2
(n=43)
	Overall
(n=88)

	Gender, n (%)
	Male
	24 (53.3)
	21 (46.7)
	46 (52.3)

	
	Female
	21 (46.7)
	21 (48.8)
	42 (47.7)

	Age at consent (years), median (IQR)
	39 (30-51)
	42 (30-55)
	41 (30-52)

	Time since CD diagnosis (years), median (IQR)
	9 (4-16)
	10 (4-18)
	9 (4-17)

	Smoking status, n (%)
	Current
	4 (8.9)
	5 (11.6)
	9 (10.2)

	
	Never/ former
	41 (91.1)
	38 (88.4)
	79 (89.8)

	Montreal classification
	Age at diagnosis, n (%)
	A1  (≤ 16 years)
	7 (15.6)
	7 (16.3)
	14 (15.9)

	
	
	A2  (17-40 years)
	27 (60.0)
	23 (53.5)
	50 (56.8)

	
	
	A3  (> 40 years)
	11 (24.4)
	13 (30.2)
	24 (27.3)

	
	Disease location, n (%)
	L1  (ileal)
	11 (24.4)
	14 (32.6)
	25 (28.4)

	
	
	L2  (colonic)
	9 (20.0)
	6 (14.0)
	15 (17.0)

	
	
	L3  (ileocolonic)
	25 (55.6)
	23 (53.5)
	48 (54.5)

	
	
	+ L4  (upper GI tract)
	7 (15.6)
	5 (11.6)
	12 (13.6)

	
	Disease behaviour, n (%)
	B1  (inflammatory)
	27 (60.0)
	16 (37.2)
	43 (48.9)

	
	
	B2  (stricturing)
	11 (24.4)
	21 (48.8)
	32 (36.4)

	
	
	B3  (penetrating)
	7 (15.6)
	6 (14.0)
	13 (14.8)

	
	Perianal disease modifier, n (%)
	16 (35.6)
	9 (20.9)
	25 (28.4)

	Previous bowel resection, n (%)
	12 (26.7)
	19 (44.2)
	31 (35.2)

	Prior exposure to biological medicine other than adalimumab, n (%)
	14 (31.1)
	11 (25.6)
	25 (28.4)

	Duration of adalimumab exposure (years), median (IQR)
	2 (2-5)
	4 (2-6)
	3 (2-5)

	Pre-treatment status
	Reference adalimumab
	39 (86.7)
	36 (83.7)
	75 (85.2)

	
	SB5
	6 (13.3)
	7 (16.3)
	13 (14.8)

	C-reactive protein (mg/L), median (IQR)
	1 (1-3)
	1 (1-5)
	1 (1-3)

	Calprotectin (µg/g), median (IQR)
	18 (7-32)
	24 (9-95)
	20 (8-62)

	mHBI score, median (IQR)
	1 (1-4)
	2 (0-4)
	2 (1-4)

	Count of patients with mHBI ≥5
	7 (15.6)
	7 (16.3)
	14 (15.9)

	Currently taking concomitant immunosuppressive therapy at baseline, n (%)
	24 (53.3)
	20 (46.5)
	44 (50.0)

	Dosing frequency
	40 mg Q2W
	37 (82.2)
	39 (90.7)
	76 (86.4)

	
	40 mg QW or 80 mg Q2W
	8 (17.8)
	4 (9.3)
	12 (13.6)




[bookmark: _Toc135163357]Table 2 | Treatment emergent adverse events (by MedDRA system organ class)
	
	Reference adalimumab
(n=104)
	SB5
(n=107)

	Number of participants with any event, n (%)
	49 (47.1)
	63 (58.9)

	System organ class, n (%)
	
	

	· Blood and lymphatic system disorders
	0
	1 (0.9)

	· Cardiac disorders
	1 (1.0)
	0

	· Ear and labyrinth disorders
	0
	2 (1.9)

	· Eye disorders
	2 (1.9)
	3 (2.8)

	· Gastrointestinal disorders
	17 (16.3)
	18 (16.8)

	· General disorders and administration site conditions
	11 (10.6)
	16 (15.0)

	· Immune system disorders
	1 (1.0)
	1 (0.9)

	· Infections and infestations
	24 (23.1)
	31 (29.0)

	· Injury, poisoning and procedural complications
	4 (3.8)
	5 (4.7)

	· Investigations
	0
	2 (1.9)

	· Musculoskeletal and connective tissue disorders
	4 (3.8)
	8 (7.5)

	· Neoplasms benign, malignant and unspecified (including cysts and polyps)
	0
	1 (0.9)

	· Nervous system disorders
	6 (5.8)
	7 (6.5)

	· Psychiatric disorders
	0
	1 (0.9)

	· Reproductive system and breast disorders
	1 (1.0)
	1 (0.9)

	· Respiratory, thoracic and mediastinal disorders
	4 (3.8)
	3 (2.8)

	· Skin and subcutaneous tissue disorders
	4 (3.8)
	7 (6.5)

	· Surgical and medical procedures
	1 (1.0)
	1 (0.9)

	· Vascular disorders
	1 (1.0)
	1 (0.9)


Table footnote: A participant is counted only once at the SOC level, even if the subject experienced more than one AE within a specific SOC.
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