Open-label, multicentre, dose-escalating phase 2 clinical trial on the safety and efficacy of tadekinig alfa (IL-18BP) in adult-onset Still’s disease
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ADDITIONAL INCLUSION AND EXCLUSION CRITERIA  
Inclusion criteria
· Women of childbearing potential with a negative pregnancy test at screening, visit (V) 3, V4, V5 and V6, and that agree to follow highly effective birth control recommendations during the study and until 1 month after the end of the treatment. Birth control methods that are considered as highly effective are either: combined (oestrogen and progestogen containing) hormonal contraception associated with inhibition of ovulation, progestogen-only hormonal contraception associated with inhibition of ovulation, intrauterine device, intrauterine hormone-releasing system, bilateral tubal occlusion, vasectomised partner or sexual abstinence.
· In each case of delayed menstrual period (over 1 month between menstruations), confirmation of absence of pregnancy is strongly recommended. This recommendation also applies to women of childbearing potential with infrequent or irregular menstrual cycles.
· With regard to the duration of contraception after the study, taking into account the median half-life of tadekinig alfa of almost 40 hours, five half-lives represent a duration of 200 hours. Therefore, a post-study contraception duration of 4 weeks is recommended.
· Patients must discontinue biological (b) disease-modifying anti-rheumatic drugs (DMARDs) before baseline, respecting the following washout periods: 1 week for anakinra, 2 weeks for etanercept, 6 weeks for adalimumab, certolizumab, golimumab, tocilizumab and abatacept; 
8 weeks for infliximab, 6 months for canakinumab, and 6 months for rituximab and normal B-cell count.
· Patients can maintain treatment with stable doses of non-steroidal anti-inflammatory drugs, prednisone (stable dose of prednisone ≥5 mg per day), and conventional synthetic (cs) DMARDs during tadekinig alfa treatment (methotrexate at a dose of ≥10 mg per week). Specifically, baseline levels of prednisone treatment can be maintained or tapered (due to patient improvement); any requirement for prednisone increase during treatment will be considered a treatment failure.

Exclusion criteria
· Patients with a first episode of adult-onset Still’s disease (AOSD) with less than 1 month of therapy with prednisone or csDMARDs.
· Patients with active or chronic infections (i.e., tuberculosis, human immunodeficiency virus, hepatitis B and hepatitis C).
· Patients suffering from inherited immunodeficiency diseases.
· Patients suffering from immune-mediated inflammatory diseases, including autoimmune diseases, such as rheumatoid arthritis, systemic lupus erythematosus, etc., or spondyloarthropathies or inflammatory bowel disease. 
· Patients with white blood cell counts <2,500 cells/mm3.
· Patients with neutrophils <1,000 cells/mm3.
· Concomitantly treated with a bDMARD.
· Women of childbearing potential who are unwilling to use highly effective birth control methods (see definition given in inclusion criteria) up to 1 month after the end of participation in the study.
· Inability to understand and unwilling to sign a written informed consent.
· Active macrophage-activation syndrome.
· Any acute or chronic life-threatening disease 
· Such as cancer and irreversible organ failures of the heart, liver, lung and kidney (creatinine not higher than 1.5 x the upper limit of normal).
· Patients having received adalimumab, certolizumab, golimumab, tocilizumab and abatacept within 6 weeks, infliximab within 8 weeks, canakinumab within 6 months, etanercept within 2 weeks, or anakinra 1 week prior to the start of tadekinig alfa will not be enrolled into the study. Patients who have received rituximab within 6 months and/or have persistent low B-cell counts will not be eligible for enrolment.
· Patients who cannot be expected to comply with the study procedures.
· Currently participating or having participated in another clinical trial during the last 4 weeks prior to the beginning of this study.
· Patients with no social security coverage.
· Patients with a history of severe hypersensitivity reactions. 

LABORATORY ASSESSMENTS: METHODS FOR MEASUREMENT OF BIOMARKERS
All laboratory tests were performed in a centralised laboratory (MLM Medical Labs GmbH, Moenchengladbach, Germany). CRP and ferritin levels were measured by immunoturbidimetry and immunochemiluminescence, respectively (Roche Diagnostics Deutschland, Mannheim, Germany). For the biomarker study, levels of IL-6, TNF and SAA were measured by chemiluminescence (Meso Scale Discovery, Rockville, USA). IL-1Ra, S100A8/9 and S100A12 levels were determined by the enzyme-linked immunosorbent assay (ELISA) with kits from Thermo Fischer (Frederick, USA) and BioVendor (Brno, Czech Republic). Free IL-18 levels were determined as previously described (Girard C, Rech J, Brown M, et al. Elevated serum levels of free interleukin-18 in adult-onset Still's disease. Rheumatology (Oxford) 2016;55:2237–47).

CASE REPORT: SERIOUS ADVERSE EVENT (SAE) OF TOXIC OPTIC NEUROPATHY 
A 60-year-old female patient experienced a Common Terminology Criteria for Adverse Events (CTCAE) grade 3 ‘toxic optic neuropathy right side’ 42 days after initiating treatment with tadekinig alfa (160 mg). 

The patient was blind in the left eye since birth and had a history of arterial hypertension and hypothyroidism, hypokalaemia, pulmonary emphysema, persistent foramen ovale, nicotine abuse, bilateral tinnitus and status post thrombosis of the inferior vena cava. The patient was receiving several concomitant medications, including anti-vitamin K for thrombosis, metoprolol 95 mg once daily for hypertension, hydrochlorothiazide 25 mg once daily for hypertension, levothyroxine 125 mg once daily for hypothyreosis and prednisolone for AOSD. 

The patient initially complained of visual impairment at V3 (October 2015), and an ophthalmological examination indicated optic neuropathy with a recommendation for repeat examination at the following visit. Ophthalmological examination at V4 (November 2015) revealed an increased loss of visual field and a diagnosis of toxic optic neuropathy was determined; the study drug was permanently withdrawn. A further deterioration of visual acuity was diagnosed at a follow-up consultation 6 days after discontinuation of the study drug; high-dose steroid therapy was initiated 1 day later when the patient was hospitalised for the event. The investigator assessed the event to be possibly related to study drug. The independent Data Safety Monitoring Board (DSMB) concluded that there was insufficient information to draw a firm conclusion noting that, given the patient’s history of thrombosis, visual loss may have resulted from thrombosis; furthermore, the diagnosis was not investigated or confirmed by gadolinium-enhanced magnetic resonance imaging, and other potential causes of toxic optic neuropathy (i.e., alcohol or medications) were not ruled out. A review of the literature did not reveal any evidence of visual loss or neuropathy in preclinical models of interleukin-18 deficiency. In summary, the DSMB concluded that causality was not probable. The outcome of the event was confirmed as resolved with sequelae of loss of visual acuity (April 2016). 

PATIENTS WHO DISCONTINUED TREATMENT DUE TO INJECTION SITE REACTIONS (ISRS) 
In one of these patients, ISR was described as moderate (CTCAE grading) at V4. The event included pain, swelling and itching. In a second patient, ISR reported at V2 was considered to be grade 3 CTCAE (severe) with different components including pain, redness, swelling, tenderness and itching. In a third patient, ISR was reported at V3 with severe redness and severe itching (both grade 3 CTCAE). For each of these three patients, the ISR event was not considered a SAE.

[bookmark: _Hlk495661116][bookmark: _GoBack]CASE REPORT: RESPONSE IN PATIENT WITH NO PRIOR EXPOSURE TO GLUCOCORTICOIDS OR csDMARDs
The patient is a 41-year-old female who developed fever, skin rash, arthritis, and leukocytosis a few weeks prior to the baseline visit. At the baseline visit she had 8 tender and 3 swollen joints and mild skin rash. She experienced marked improvement with resolution of skin rash at week 12, and attenuation of joint involvement after 6 weeks (2 tender and 2 swollen joints) and 12 weeks (5 tender and 2 swollen joints) of Tadekinig alfa therapy. By week 12 the patient and physician global assessments improved by 60% each. Blood leukocytes (normal from 4 to 10 G/L) decreased from 10.1 G/L at baseline to 7.4 G/L at week 12. Serum ferritin levels (normal values < 150 mg/L) markedly decreased from 229 mg/L at baseline to 38 mg/L at 12 weeks. At baseline serum CRP were elevated at 26.4 mg/L and decreased to 5.4 mg/L at week 6 and 6.7 mg/L at week 12. Four weeks after Tadekinig alfa discontinuation, the patient displayed a disease flare with increased CRP levels at 42.8 mg/L, 10 tender joints and 6 swollen joints, thus further indicating that this patient was a true responder to IL-18 blockade. 

PATIENT-REPORTED OUTCOMES (PROS)
Of the 20 patients who received the full treatment course for at least 6 weeks, 17 patients had PRO measures at 12 weeks and three patients had PRO measures at 6 weeks. Between baseline and 
12 weeks, the median of patient and physician global assessments decreased by 2.7 and 1.8 points, respectively (p<0.01). Fatigue and pain decreased between baseline and 12 weeks, although only fatigue had a statistically significant decrease (p=0.04; online supplementary table S1). 

PHARMACOKINETIC STUDY
Serial blood samples were collected in a small number of patients for a pharmacokinetic study, including four blood collections 48 hours after the first tadekinig alfa injection. For pharmacokinetic studies, IL-18BP levels were measured by enzyme-linked immunosorbent assay (ELISA; R&D Systems, Minneapolis, USA). 

In patients receiving tadekinig alfa 80 mg and 160 mg, maximum plasma concentration and time to maximum plasma concentration values were 757.7 ng/mL and 1,637 ng/mL, and 25.8 hours and 
32 hours, respectively.  
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Supplementary table S1	Evolution of PROs
	
	Overall 
(n=20) 
	Group 2 + group 1 up-titrated to 160 mg (n=16) 
	Group 2 
(n=10) 

	
	Baseline 
	Week 12 
	p 
	Baseline 
	Week 12 
	p 
	Baseline 
	Week 12 
	p 

	Physician global assessment
	5.5
(4; 7)
	2.8
(1; 4.3)
	0.001
	6
(4.2; 7.1)
	3.3
(1.8; 5.1)
	0.005
	4.5
(3.6; 6.5)
	3.8
(1.5; 5.1)
	0.06

	Patient global assessment
	5.8
(4.8; 7.1)
	4
(1.8; 5.3)
	0.01
	6
(5.5; 7.5)
	4.5
(2.4; 6)
	0.005
	5.3
(4.3; 6)
	4.5
(2.5; 5.8)
	0.09

	Pain
	53.8
(43; 63.3)
	36
(10; 56.6)
	0.08
	53.8
(46; 64.3)
	44.3
(11.8; 58)
	0.21
	56.5
(37.8; 62.6)
	43.8
(13.5; 55)
	0.44

	Fatigue
	65.2
(43.3; 75.3)
	58
(22; 69.9)
	0.04
	68.3
(48.8; 79)
	61.3
(32.4; 72.5)
	0.06
	60.8
(43; 76.8)
	60.3
(27.8; 64.3)
	0.17


Values represent median (IQR). 
The 20 patients included in the overall group comprised 17 patients who had baseline and week 12 values, and three patients with values at week 6, but who discontinued thereafter. Three patients who discontinued at earlier timepoints were not included. Group 2 represent patients initially treated with 160 mg tadekinig alfa. 
IQR, interquartile range; PROs, patient-reported outcomes.




Supplementary table S2	Evolution of serum biomarker levels
	

Biomarkers
	Overall 
(N=20)*
	Group 2† + group 1 up-titrated at 
160 mg (n=16) 
	Group 2† 
(n=10) 

	
	Baseline 
	Week 12 
	p 
	Baseline 
	Week 12 
	p 
	Baseline 
	Week 12 
	p 

	CRP, mg/L 
	35
(16.8; 54.4)
	10.4
(6.2; 42.2)
	0.19
	35
(16.8; 55.3)
	10.4
(6.2; 42.2)
	0.14
	25.7
(15; 47.4)
	8.1
(3.7; 17.1)
	0.04

	Ferritin, µg/L 
	273.7
(73.7; 526)
	185.8
(37.7; 321.5)
	0.003
	273.7
(73.7; 526)
	185.8
(32.3; 321.3)
	0.009
	248.6
(71.4; 409.6)
	70.6
(20.7; 226)
	0.006

	IL-6, pg/mL
	4.7
(3.1; 9.8)
	2.3
(1; 4.5)
	0.007
	4.7
(3.5; 9.8)
	1.6
(0.8; 5)
	0.02
	4.4
(3.8; 7.4)
	1.0
(0.5; 1.6)
	0.01

	Neutrophil, 103cells/mL 
	8.6
(6.9; 10.7)
	6.5
(5; 8.2)
	0.02
	8.7
(7.6; 10.7)
	6.8
(5; 8.5)
	0.03
	8.4
(7.4; 9.5)
	6.3
(4.3; 8.2)
	0.06

	SAA, µg/L
	235.4
(56.6; 452.1)
	52.4
(10.4; 240.8)
	0.09
	235.4
(67; 453.1)
	70
(13.9; 240.8)
	0.06
	158.1
(61.5; 328.7)
	23
(10.8; 79.5)
	0.03

	S100A12, ng/mL 
	122.8
(51.1; 220)
	67.5
(32.1; 125.9)
	0.01
	143.2
(78.3; 248.8)
	70.1
(36.6; 125.9)
	0.005
	127.7
(92.5; 234.7)
	44.9
(31.7; 75.8)
	0.006

	S100A8/A9, ng/mL 
	6,621
(3,271; 11,436)
	4,603
(2,576; 6,018)
	0.01
	9,959
(4,632; 11,737)
	4,628
(2,608; 6,064)
	0.009
	8,369
(3,709; 11,119)
	3,173
(2,493; 4,838)
	0.01

	IL-1Ra, ng/L 
	40.2
(25.8; 50.6)
	35.1
(27.7; 48.4)
	0.61
	48.5
(25.8; 50.7)
	39.5
(30.5; 49.6)
	0.80
	40.9
(25.2; 50.3)
	32.4
(25.2; 40.6)
	0.43

	TNF-alpha, pg/mL 
	3
(2.6; 3.6)
	2.7
(2; 3.4)
	0.09
	3
(2.5; 3.6)
	2.5
(1.9; 3.4)
	0.13
	3
(2.3; 3.5)
	2.4
(1.7; 3.2)
	0.08


Values represent median (IQR). 
*The 20 patients included in the overall group comprised 17 patients who had baseline values and at week 12, and three patients with values at week 6, but who discontinued thereafter. Three patients who discontinued at earlier timepoints were not included. 
†Group 2 represents patients initially treated with 160 mg tadekinig alfa. 
CRP, C-reactive protein; IL, interleukin; IQR, interquartile range; Ra, receptor antagonist; SAA, serum amyloid A; TNF, tumour necrosis factor.
