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	Name of Sponsor/Company:
ProQR Therapeutics 
	Individual Study Table referring to Part of the Dossier

	
(For National Authority Use only)

	Name of Finished Product:
Sepofarsen (QR-110) Solution for Intravitreal Injection 
	Volume:
	NA
	

	Name of Active Ingredient:
Sepofarsen
	Page:	
	NA
	

	Title of Study:
	A Double-Masked, Randomized, Controlled, Multiple-Dose Study to Evaluate the Efficacy, Safety, Tolerability and Systemic Exposure of QR-110 in Subjects with Leber’s Congenital Amaurosis (LCA) due to c.2991+1655A>G Mutation (p.Cys998X) in the CEP290 Gene

	Principal Investigator:
	N/A

	Study Center(s):
	The study was conducted in 14 study centers.

	Publication (Reference):
	Not Applicable

	Studied Period:
	Between 18 and 45 months after first IVT injection
	Phase of Development:	
	2/3

	Date of First Enrollment:
	11-Apr-2019
	
	

	Date of Last Completed:
	27-Oct-2022
	
	

	Objectives
Primary:
	
· to evaluate the efficacy of sepofarsen administered via intravitreal (IVT) injection. 

	Secondary:
	· to evaluate the safety and tolerability of sepofarsen administered via IVT injection. 
· to evaluate changes in patient-reported outcome (PRO) measures in subjects with LCA10 treated with sepofarsen.
· to evaluate the systemic exposure of sepofarsen administered via IVT injection

	Methodology:
	The study was a double-masked, randomized, controlled, multiple-dose study to evaluate the efficacy, safety, tolerability, and systemic exposure of sepofarsen administered via IVT injection in subjects with LCA10 due to the c.2991+1655A>G (p.Cys998X) mutation. 
At study start after a screening period of up to 12 weeks, eligible subjects were randomized to one of the following treatment groups:
1)	Group 1: sepofarsen 160/80 µg (160 µg loading dose administered on Day 1, 80 µg maintenance dose administered at Month 3 and every 6 months thereafter)
2)	Group 2: sepofarsen 80/40 µg (80 µg loading dose administered on Day 1, 40 µg maintenance dose administered at Month 3 and every 6 months thereafter)
3)	Group 3: Sham-procedure (administered on Day 1, Month 3, and every 6 months thereafter)
Sepofarsen was administered via IVT injection in one eye in accordance with the procedures outlined by the American Academy of Ophthalmology. After the first eye was treated for at least 12 months, treatment of the contralateral eye and cross-over of subjects assigned to sham-procedure was initiated in eligible eyes (in a masked manner), based on an assessment of benefit-risk, and with the concurrence of the Medical Monitor. For subjects completing the study at Month 24 and deriving therapeutic benefits, the Sponsor planned on providing continued access to the study drug (masked) until drug registration, as long as the benefit-risk continued to be positive.
Frequent study visits and safety monitoring by the Investigator were in place, together with oversight by the Medical Monitor and the Data Monitoring Committee (DMC). The Investigator or the Medical Monitor (in consultation with the DMC) was allowed to decide to hold (delay or skip) or discontinue study treatment for an individual subject.

	Number of Patients
  
	
A total of 36 subjects were included, 12 in each treatment group.

	Analyzed:
	36 subjects

	Diagnosis:  
	Subjects with LCA10 due to the c.2991+1655A>G (p.Cys998X) mutation. 

	Main Criteria for Inclusion:
	DIAGNOSIS AND CRITERIA FOR INCLUSION for the treatment eye:
1. An adult (≥ 18 years) willing and able to provide informed consent for participation -OR- a minor (8 to < 18 years) with a parent or legal guardian willing and able to provide written permission for the subject’s participation prior to performing any study related procedures and pediatric subjects able to provide age-appropriate assent for study participation.
2. Male or female, ≥ 8 years of age at screening with a clinical diagnosis of LCA10 and a molecular diagnosis of homozygosity or compound heterozygosity for the c.2991+1655A>G mutation, based on genotyping analysis at Screening. A historic genotyping report from a certified laboratory is acceptable with Sponsor approval. 
3. BCVA better or equal to the Logarithm of the Minimum Angle of Resolution (logMAR) +3.0 (Hand Motion) and equal to or worse than logMAR + 0.4 (approximate Snellen equivalent 20/50) in the treatment eye, using the best BCVA reading at screening and based on the Early Treatment Diabetic Retinopathy Study (ETDRS) or the Berkeley rudimentary vision test (BRVT).
4. Detectable outer nuclear layer (ONL) in the macula area as determined by the Investigator at Screening.
5. An electroretinogram (ERG) result consistent with LCA, as determined by the Investigator. A historic ERG result might be acceptable for eligibility.
6. Clear ocular media and adequate pupillary dilation to permit good quality retinal imaging, as assessed by the Investigator.
7. An adult willing to comply with the protocol, follow study instructions, attend study visits as required and willing and able to complete all study assessments, in the opinion of the Investigator -OR- a minor able to complete all study assessments and comply with the protocol and had a parent or caregiver willing and able to follow study instructions and attend study visits with the subject as required, in the opinion of the Investigator.
8. Non-pregnant and non-breastfeeding subjects. Females of childbearing potential and males were to comply with highly effective contraception methods. Women of non-childbearing potential might be included without adequate birth control, provided they met the criteria in the protocol.
9. Adequate verbal communication skills to allow assessment via mobility course, in the opinion of the Investigator.
Treatment of the contralateral eye was to occur if the benefit-risk of the subject was considered positive by the Investigator after Month 12 and following approval by the Medial Monitor. The main additional inclusion criteria for the contralateral eye:
1. BCVA equal to or better than light perception (LP) (logMAR +4), using the best BCVA reading at Month 12 and based on ETDRS or BRVT. 
2. Detectable outer nuclear layer (ONL) in the area of the macula.
3. Clear ocular media and adequate pupillary dilation to permit good quality retinal imaging.
4. An adult willing to comply with the protocol, follow study instructions, attend study visits as required and willing and able to complete all study assessments, in the opinion of the Investigator -OR- a minor able to complete all study assessments and comply with the protocol and has a parent or caregiver willing and able to follow study instructions and attend study visits with the subject as required, in the opinion of the Investigator.
5. Non-pregnant and non-breastfeeding subjects. Females of childbearing potential and males must comply with using highly effective methods of contraception. Women of non-childbearing potential may be included without the use of adequate birth control, provided they meet the criteria in the protocol.
6. Adequate verbal communication skills to allow assessment via mobility course, in the opinion of the Investigator.

	Test Product:
	Sepofarsen (QR-110) Solution for IVT Injection 

	Dose:
	Two dose levels were tested each involving a loading dose and maintenance doses:
· 160 µg loading dose, 80 µg maintenance dose (160/80 µg) 
· 80 µg loading dose, 40 µg maintenance dose (80/40 µg) 

	Mode of Administration:
	Intravitreal Injection

	Batch Number:
	(PD concentrate formulation)
(Ready To Use (RTU) formulation)
(RTU formulation)
(RTU formulation)
(RTU formulation)
(RTU formulation)
(RTU formulation)

	Duration of Treatment:
	24 months

	Criteria for Evaluation
Efficacy:
	· Change from baseline in BCVA (based on ETDRS or BRVT) at 12 months of treatment versus sham-procedure 
· Change from baseline in BCVA:
· By ≥ 3 lines (or ≤ 0.3 logMAR change) in subjects with BCVA better than 1.7 logMAR at baseline
· By a clinically meaningful improvement in subjects with BCVA equal to or worse than 1.7 logMAR at baseline
· Change from baseline in BCVA based on Freiburg visual acuity and contrast test (FrACT)
· Change from baseline in mobility course score  
· Change from baseline in light sensitivity to FST (white, red, and blue) 
· Change from baseline in ellipsoid zone (EZ) width/area assessed by spectral domain optical coherence tomography (SD-OCT) 
· Change from baseline in low luminance visual acuity (LLVA)  
· Change from baseline in oculomotor instability (OCI) 
· Change from baseline as determined by fundus autofluorescence (FAF) imaging 
· Change from baseline as determined by microperimetry
· Change from baseline in PRO measures, as measured by:
· The Visual Function Questionnaire-25 (VFQ-25) score (adult subjects) 
· The Cardiff Visual Ability Questionnaire for Children (CVAQC) (pediatric subjects) 
· the Patient Global Impressions of Severity (PGI S)
· the Patient Global Impressions of Change (PGI C) 

	Safety:
	· Systemic exposure to sepofarsen
· Ocular and non-ocular adverse events (AEs)

	Statistical Methods:
	[bookmark: _Hlk44790016]The primary endpoint (change from baseline in BCVA versus sham-procedure at 12 months of treatment) was analyzed using one-sided hypotheses tests at level a=0.025 with parametric and non-parametric tests. The parametric test used Analysis of Covariance (ANCOVA), and the non-parametric test used the exact generalized Wilcoxon Rank sum test. The significance level was set to 0.025 for one-sided testing of the treatment group effect being favorable to the sham-procedure group, that is showing a stronger decrease in the BCVA logMAR value. Since two doses were being tested, Type-I-error was controlled due to multiplicity, where appropriate. More details are included in the Statistical Analysis Plan (SAP).

	Summary 
Efficacy Results:
	No statistically significant differences were observed at 12 months between the sepofarsen treated and sham groups for the pre-specified primary endpoint, mean change from BCVA, or the pre-specified secondary endpoints (LLVA, FST, Mobility course). However, numeric differences (-0.184 logMAR and ‑0.203 logMAR for 160/80 and 80/40 µg respectively) were observed in the mean LLVA data (in on-chart subjects) between sepofarsen- and sham-treated subjects at 12 months and in the PROs, with a 2.60 and 3.40 unit improvement in VFQ for 160/80 and 80/40 µg respectively vs. a 0.70 unit improvement for sham and 66.6% and 54.5% of subjects in 160/80 and 80/40 µg groups reporting improvements in PGI-C vs. 25% in the sham subjects. A post-hoc analysis of Treatment Eye (TE) minus corresponding Contralateral Eye (CE) (applied to both the treatment and the sham group) demonstrated a numeric difference (-0.165 (SE=0.119) logMAR) between 80/40 µg sepofarsen and sham for BCVA. 
In addition, when the totality of the data is considered for sepofarsen, at a group level, most endpoints were numerically in favor of sepofarsen treatment when compared to sham (pre-specified analyses) or for the change from baseline TE-CE sepofarsen compared to TE-CE sham (post-hoc analyses); however, it is acknowledged that the difference between sepofarsen and sham were not statistically significant in most cases.

	Safety Results:
	There were no deaths reported during the study. In addition, there were no ocular or non-ocular TEAEs reported leading to study discontinuation, or any ocular or non-ocular TEAEs reported leading to death. Ocular TEAEs were observed in all 36 subjects and were mostly mild to moderate in severity. The incidence rate of ocular TEAEs in the untreated contralateral eye was lower in comparison to ocular TEAEs in the treated eye and treated CE.
Eleven (11) out of 36 (30.6%) subjects reported TEAEs that met the criteria for an AESI as defined in the study protocol. The reported number of subject eyes that presented AESIs in the first 12 months was 11 and in the post-12 months was 9. Of these AESIs, six (50 %) were in the 160/80 µg group, four (48 %) in the 80/40 µg group, and one (8.3 %) in the sham group. Most of the reported AESIs were considered non-serious except for one serious AE of retinal degeneration leading to vision decline.                                                                       
In summary, despite TEAEs occurring in all 36 subjects, most of the reported events did not negatively impact the primary endpoint of change from baseline in BCVA, except for one subject that presented a visual acuity decrease and for which the study treatment was interrupted. 
Overall, the safety and tolerability of sepofarsen was acceptable.

	Conclusions:
	The pre-specified efficacy analyses did not demonstrate statistically significant differences for either sepofarsen treatment group vs. sham for individual endpoints; however, the totality of data suggests an overall efficacy (numerically greater values) benefit in favor of sepofarsen. In addition, post-hoc analyses performed demonstrated numerically better values of BCVA in the sepofarsen treated groups compared to the sham group. Sepofarsen was safe and well-tolerated in most subjects; however, retinal degeneration with reduction in visual acuity were reported as AESIs in one subject (160/80 µg), and cataract-related events were also reported during the study.
When the overall efficacy and safety of the two doses are considered, more clinically significant adverse events, such as retinal thinning and cataracts, have occurred in the 160/80 µg dose group across the program. Therefore, suggesting that the overall benefit/risk balance is favored towards the 80/40 µg sepofarsen dose. Overall, data presented in this CSR support the positive risk-benefit balance for sepofarsen.


	Limitations and Caveats for the Study
	This report has been prepared to meet the minimum regulatory reporting standards for a clinical trial which has been terminated prematurely for reasons unrelated to safety issues. The reader is advised of potential short comings including, but not limited to, inconsistent, inaccurate, or incomplete data. The data contained in this report should be interpreted with caution.

	Date of the Report:
	18-Nov-2022 (FINAL REPORT)
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