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1. SYNOPSIS

Study Title

Etanercept versus Adalimumab in the Treatment of Patients with Ankylosing Spondylitis. 

A Switch Study.

Clinical Phase
4

Study Backgrounds

Ankylosing spondylitis (AS) is a chronic inflammatory arthritis causing back pain, peripheral arthritis and enthesitis. Anti-tumor necrosis factor (TNF) biological agents, including etanercept[1, 2], infliximab[3, 4] and  adalimumab[5, 6] had been proved to have dramatic anti-inflammatory and immunomodulatory effect in AS. Infliximab, etanercept and adalimumab are also cost-effective in the treatment of ankylosing spondylitis.[7, 8]
Aanti-TNF therapies have been proved very dramatic efficacy in the treatment of AS, with a 50% reduction of disease activity in about 60% of patients. However, 20% and 30%, are nonresponders or achieve only a partial response. Moreover, in an additional 10-20% of patients, the treatment should be interrupted due to loss of efficacy or side effects over the followup period. In the case of treatment failure with one agent, switching to the other agent may also be useful in patients with AS due to the different chemical structures and mechanisms of action of drugs.
In rheumatoid arthritis (RA), about 20% of patients might not respond to one anti-TNF therapy. Switch studies from one anti-TNF agent to another anti-TNF agent have been done. A systematic review[9] included 33 switch studies in RA showed that most frequently switches are those between etanercept and infliximab. The results are promising but not excellent. Any switch, especially those between monoclonal antibodies, have an effect size that is usually lower than that of a first biologic. When the switch is due to an adverse event with the first TNF-antagonist, however, the response rate of the second one is high. [9] 

In a cohort of 282 patients with rheumatoid arthritis treated with infliximab or etanercept, response after switching was recorded as a success for 18 out of the 24 patients who were treated with infliximab first, and for 12 out of the 14 patients who were treated with etanercept first. Among the 29 patients who discontinued the first anti TNF-alpha treatment due to lack of efficiency, only 6 did not respond to the second anti TNF-alpha treatment.[10] A randomised, open-label, clinical trial of 28 RA patients with an inadequate response to etanercept were randomised 1:1 to discontinue etanercept and receive infliximab 3 mg/kg, or to continue etanercept 25 mg twice weekly. At week 16, 62% of infliximab-treated patients achieved American College of Rheumatology 20% criteria for improvement in RA (ACR20) responses compared with 29% of etanercept-treated patients. A 30.8% decrease from baseline in Disease Activity Score 28 was observed in patients receiving infliximab, compared with a 16.0% decrease in patients receiving etanercept. [11]
For spondyloarthropathy (SpA) and psoriatic arthritis (PsA), one report of switching from infliximab to etanercept because of inadequate response or adverse events demonstrated that 9 of 13 patients responded to etanercept and none experienced intolerance to this agent. They suggest that switching between anti-TNF-alpha drugs may be useful for patients with SpA who are unresponsive or intolerant to a first anti-TNF-alpha agent. [12]
For ankylosing spondylitis (AS), a switching study from infliximab to etanercept showed good response for patients who are resistant or intolerant to infliximab. Switching to etanercept after infliximab treatment escape restores the clinical response in the majority of patients. Moreover, etanercept, administered at a dosage of 50 mg once weekly, is effective and well tolerated in patients with AS.[13]. However, no switch study from etanercept to adalimumab was done so far. Thus, we conducted this open label randomized controlled study in etanercept-treated AS patients to analyze the effect of switch to adalimumab.

Study Objective
To determine the safety and efficacy of switch effects to adalimumab in etanercept-treated AS patients.
Study Design
This single-centre, open-labeled randomized controlled study will evaluate the safety and efficacy of adalimumab in etanercept-treated AS patients. Thirty patients will be enrolled and randomized equally into two arms. The treatment arm will receive adalimumab 40 mg subcutaneously biweekly for 8 weeks. The control arm will continue etanercept 25 mg subcutaneously twice a week for 8 weeks. At week 8, the control arm will be switched to adalimumab 40 mg subcutaneously biweekly for another 8 weeks. Evaluations will be performed at baseline, weeks 4, 8, 12 and 16.  
Patients

Inclusion criteria

1. Diagnosis of AS, as defined by 1984 Modified New York Criteria for Ankylosing Spondylitis 
2. Stable background therapy as non-steroid anti-inflammatory for 2 weeks, glucocorticoid for 4 weeks, disease-modifying anti-rheumatic drugs, eg. sulphasalazine, and methotrexate for 8 weeks, anti-TNF biologics for 4 weeks.
3. Written informed consent.
Exclusion criteria

1. Serum creatinine ( 3.0 mg/dl; 
2. Alanine aminotransferase (ALT [SGPT]) ( 5 times the laboratory’s upper limit of normal.

3. Pregnant or breast-feeding women.

Duration of Study:
16 weeks.

Number of Subjects
30
Number of Study Centers
1

Dosage and Administration
For standard dose（etanercept 50 mg weekly） treated patients, the treatment arm will receive adalimumab 40 mg subcutaneously biweekly for 8 weeks. The control arm will continue etanercept 25 mg subcutaneously twice a week for 8 weeks. At week 8, the control arm will be switched to adalimumab 40 mg subcutaneously biweekly for another 8 weeks.

For half dose （etanercept 25 mg weekly） treated patients, the treatment arm will receive adalimumab 40 mg subcutaneously monthly for 8 weeks. The control arm will continue etanercept 25 mg subcutaneously weekly for 8 weeks. At week 8, the control arm will be switched to adalimumab 40 mg subcutaneously monthly for another 8 weeks.

Equivalent dose
etanercept 50 mg weekly =  adalimumab 40 mg biweekly
etanercept 25 mg weekly =  adalimumab 40 mg monthly

Concomitant Treatment
All concomitant treatments (including NSAIDs and corticosteroids) will be recorded on the patient’s case report form including the name of the drug (generic names only except for combination products), total daily dose, and duration of treatment.  Additionally, for corticosteroids and NSAIDs, route of administration will be recorded.  
Prohibited:
1. Any new treatment with a DMARD or a cytotoxic (immunosuppressive) drug except for hydroxychloroquine, sulphasalazine, and methotrexate
2. Surgical joint interventions (open or arthroscopic) .
Efficacy Evaluation

Primary Efficacy Endpoint:

· The primary endpoint of this study is Bath AS disease activity index (BASDAI) at week 8.  

Secondary Efficacy Endpoints will include:

· ASAS20 response rate
· Mean change in each of the following domains:

· VAS patient global assessment  

· VAS pain score

· Bath AS functional index, BASFI
· Bath AS global index, BAS-G
· BASDAI –two morning stiffness-related scores

· Patient global assessment, physician global assessment, nocturnal and total back pain, the BASFI and its independent components, and the BASDAI and its independent components.

· Spinal mobility measured with modified Schober’s test, chest expansion, and occiput-to-wall measurement. 
· Patients’ preference scale.
· Quality of life as ASQoL questionnaire.
· Laboratory assessment of inflammation with HS-CRP, Immunoglobulin A and ESR
· Serum creatinine、ALT (SGPT)、CBC
Safety Evaluation
All patients who receive at least 1 dose of test medicine will be evaluated for safety.  The following variables will be assessed: physical examination/vital signs, haematology and chemistry profiles, urinalysis, assessment of extra-spinal and extra-articular involvement, premature withdrawal, adverse events, and serious adverse events during the study.
Statistical Analysis
Descriptive statistics such as number of observations, mean, median, standard deviation, minimum, maximum and 95% confidence interval will be used to summarize the continuous variables.  Frequency and proportion will be used to summarize the categorical variables. The primary analysis will be performed based on the intent-to-treat population. All statistical tests will be two-sided which was evaluated at 5% level significance.

Frequency of dropouts, premature termination of study medication, and withdrawal will be provided and summarized. The last-observation-carried-forward (LOCF) approach will be used to evaluate missing data.

Summary tables for demographic data and baseline characteristics will be provided.

The primary efficacy endpoint is the number of responders as determined by the ASAS Response Criteria for improvement at 20% level at week 8.  All patients who withdraw before 8 weeks will be considered non-responders for this endpoint.
Changes (and percentage changes) from baseline at each visit in the individual components of the ASAS Working Group criteria (VAS patient global assessment, VAS physician global assessment, VAS total and nocturnal pain, BASFI, BASDAI and BAS-G), spinal mobility measures, complete joint assessment, evaluation of hip involvement, and laboratory assessments of inflammation will be analyzed by using paired-t test.

The number and percentage of patients who experience adverse events will be summarized.  The number and percentage of patients who experience potentially clinically significant changes in laboratory results, and those who discontinue, will be tabulated.  Transition tables from baseline for physical examination and laboratory results will be summarized.
Rationale for Number of Subjects
Assuming that the BASDAI scores of treatment group (μ1) reduced to 2 from 4, and the BASDAI scores of control group (μ0) reduce to 3.5 from 4. A 2-side test was used, with type Ⅰ error (() = 0.05, statistical power (1-() = 0.8 and standard deviation (SD) = 2. The expected dropout rate is 10% in this research. Finally, the study required only 14 subjects in each group to achieve 95% power. The targeted sample size for the study was 30 patients. Therefore, the study had ( 95% power to detect a treatment effect with this sample size.

Ethical Considerations
This study will be conducted in accordance with applicable laws and regulations including, but not limited to, the International Conference on Harmonization Guideline for Good Clinical Practice (GCP) and the ethical principles that have their origins in the Declaration of Helsinki.  The institutional review board (IRB)/independent ethics committee (IEC) must review and approve the protocol and informed consent form (ICF) before any subjects are enrolled.  The subject must be consented using the approved ICF before any procedures specified in the protocol are performed.      

2. STUDY FLOWCHART 

	Study Procedures
	Week

 -4
	Week

 0
	Week 4
	Week 8
	Week 12
	Week 16

	Visit ID (for sponsor use only)
	1
	2
	3
	4
	5
	5

	Signed informed consent
	X
	
	
	
	
	

	Medical history 
	X
	
	
	
	
	

	Medical history update
	
	X
	
	
	
	

	Inclusion/exclusion criteria 
	X
	X
	
	
	
	

	Record prior medications
	X
	
	
	
	
	

	Record concomitant medications
	
	X
	X
	X
	X
	X

	Physical examination  
	 
	
	
	
	
	

	Vital signs 
	 
	X
	X
	X
	X
	X

	Complete joint assessment
	
	X
	X
	X
	X
	X

	Patient global assessment
	
	X
	X
	X
	X
	X

	Physician global assessment
	
	X
	X
	X
	X
	X

	VAS pain score
	
	X
	X
	X
	X
	X

	Nocturnal and total back pain
	
	X
	X
	X
	X
	X

	BASFI
	X
	X
	X
	X
	X
	X

	BASDAI
	X
	X
	X
	X
	X
	X

	BAS-G
	X
	X
	X
	X
	X
	X

	Modified Schober’s test
	
	X
	X
	X
	X
	X

	Chest expansion measurement
	
	X
	X
	X
	X
	X

	Occiput-to-wall distance
	
	X
	X
	X
	X
	X

	Serum creatinine
	X
	X
	
	
	X
	X

	ALT (SGPT)
	X
	X
	
	
	X
	X

	Erythrocyte sedimentation rate
	
	X
	
	
	X
	X

	HS-C-Reactive protein 
	
	X
	
	
	X
	X

	Adverse event evaluation 
	
	X
	X
	X
	X
	X

	Dispense diary cards
	
	X
	X
	X
	X
	X

	Dispense test article 
	
	X
	X
	X
	X
	X

	BP、BW
	
	X
	X
	X
	X
	X

	CBC
	
	X
	X
	X
	X
	X

	IgA
	
	X
	X
	X
	X
	X

	ASQOL
	 
	X
	X
	X
	X
	X

	finger to floor test
	 
	X
	X
	X
	X
	X

	L’t lateral bending
	 
	X
	X
	X
	X
	X

	Shoulder pain or limitation of motion
	 
	X
	X
	X
	X
	X

	CONCOMITANT MEDICATION
	 
	X
	X
	X
	X
	X

	ASAS Criteria for response
	
	
	X
	X
	X
	X

	Patients’ preference scale
	
	
	X
	
	
	X



Abbreviations: BASFI = Bath Ankylosing Spondylitis Functional Index; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index. BAS-G = Bath Ankylosing Spondylitis Global Index.

Ankylosing Spondylitis
N=30
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The treatment group: (n = 15)


Adalimumab 40 mg sc. biweekly





The control group: (n = 15)


Etanercept 50 mg sc. weekly
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