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[bookmark: _Toc351716269][bookmark: _Toc351718881][bookmark: _Toc355338616][bookmark: _Toc356306144][bookmark: _Toc69733534]List of abbreviations
	Abbreviation
	Meaning

	ACM
	Advisory Committee on Medicines

	AE
	Adverse event

	ANCOVA
	Analysis of covariance

	ARTG
	Australian Register of Therapeutic Goods

	ASA
	Australian specific annex

	AusPAR
	Australian Public Assessment Report

	BAK
	Benzalkonium chloride

	BCDVA
	Best corrected distance visual acuity

	BID
	Twice a day, Latin: bis in die

	CAE
	Controlled adverse environment

	CFS
	Corneal fluorescein staining

	CHMP
	Committee for Medicinal Products for Human Use (European Union)

	CI
	Confidence interval

	CKC
	Cetalkonium chloride

	CMI
	Consumer Medicines Information

	CsA
	Ciclosporin

	DED
	Dry eye disease

	EU
	European Union

	FAS
	Full analysis set

	HLA-DR
	Human leukocyte antigen – DR isotype

	HPLC
	High performance liquid chromatography

	IOP
	Intraocular pressure

	KCS
	Keratoconjunctivitis sicca

	LOCF
	Last observation carried forward

	LS
	Least squares

	MS/MS
	Tandem mass spectrometry

	OR
	Odds ratios

	ORA
	Ophthalmic research associates

	OSDI
	Ocular surface disease index

	PD
	Pharmacodynamic(s)

	PI
	Product Information

	PK
	Pharmacokinetic(s)

	PP
	Per protocol

	PPS
	Per protocol set

	PSUR
	Periodic safety update report

	QD
	Once a day, Latin: quaque die

	RMP
	Risk management plan

	SAE
	Serious adverse event

	SAP
	Statistical analysis plan

	TBUT
	Tear break-up time

	TEAE
	Treatment emergent adverse event

	TGA
	Therapeutic Goods Administration

	USA
	United States of America

	VAS
	Visual analogue scale

	VKC
	Vernal keratoconjunctivitis





[bookmark: _Toc69733535]I. Introduction to product submission
[bookmark: _Toc247691502][bookmark: _Toc314842483][bookmark: _Toc69733536]Submission details
	Type of submission:
	Extension of indications

	Product name:
	Ikervis

	Active ingredient:
	Ciclosporin

	Decision:
	Approved

	Date of decision:
	3 December 2020

	Date of entry onto ARTG:
	15 December 2020

	ARTG number:
	319502

	Black Triangle Scheme:[footnoteRef:2] [2:  The Black Triangle Scheme provides a simple means for practitioners and patients to identify certain types of new prescription medicines, including those being used in new ways and to encourage the reporting of adverse events associated with their use. The Black Triangle does not denote that there are known safety problems, just that the TGA is encouraging adverse event reporting to help us build up the full picture of a medicine's safety profile.] 

	Yes
This product will remain in the scheme for 5 years, starting on the date the new indication was approved

	Sponsor’s name and address:
	Seqirus Pty Ltd
63 Poplar Road, Parkville, VIC 3052

	Dose form:
	Eye drops, emulsion

	Strength:
	1 mg/mL

	Container:
	Ampoule

	Pack size:
	30 (5 connected ampoules per pouch, 6 pouches per carton)

	Approved therapeutic use:
	Treatment of severe keratitis in adult patients with dry eye disease which has not improved despite treatment with tear substitutes.

	Route of administration:
	Ophthalmic

	Dosage:
	Adult
Treatment should be initiated by an ophthalmologist or appropriately qualified healthcare professional with expertise in the diagnosis, assessment and treatment of keratitis associated with dry eye disease.
The recommended dose is one drop of Ikervis once daily to be applied to the affected eye(s) at bedtime.
Response to treatment should be reassessed at least every 6 months.
For further information regarding dosage, refer to the Product Information.

	Pregnancy category:
	C
Drugs which, owing to their pharmacological effects, have caused or may be suspected of causing, harmful effects on the human fetus or neonate without causing malformations. These effects may be reversible. Accompanying texts should be consulted for further details.
The use of any medicine during pregnancy requires careful consideration of both risks and benefits by the treating health professional. This must not be used as the sole basis of decision making in the use of medicines during pregnancy. The TGA does not provide advice on the use of medicines in pregnancy for specific cases. More information is available from obstetric drug information services in your State or Territory.


[bookmark: _Toc247691503][bookmark: _Toc314842484][bookmark: _Toc69733537]Product background
This AusPAR describes the application by Seqirus Pty Ltd (the sponsor) to register Ikervis (ciclosporin) 1 mg/mL, eye drops, emulsion for the following proposed extension of indications:
Ikervis is indicated for the treatment of dry eye disease in adult patients with keratitis.
Dry eye disease (DED), or keratoconjunctivitis sicca (KCS), is a multifactorial disease of the ocular surface with loss of homeostasis of the tear film and ocular symptoms. Tear film instability and hyperosmolarity, ocular surface inflammation and damage, and neurosensory abnormalities play aetiological roles in the condition. Patients generally present with chronic eye irritation with mild to moderate discomfort. There is a recognised lack of correlation between the patient’s symptoms and the clinical signs, which may be due to decreased corneal sensitivity.
Lubricants (or artificial tears) are the mainstay of treatment of DED, and many are available over the counter. Artificial tear products aim to alleviate symptoms by replacing or retaining moisture on the ocular surface. Many contain demulcents, which are polymers added to the formulation to enhance lubrication. Artificial tear formulations provide only short-term relief, requiring frequent dosing throughout the day and they are of limited effectiveness on corneal damage, as they do not target the inflammation or underlying pathophysiology associated with DED.[footnoteRef:3] [3:  Jones et al., TFOS DEWS II Management and Therapy Report, Ocul Surf, 2017 Jul;15(3):575-628.] 

Treatment with topical ophthalmic ciclosporin and formulations from 0.05% to 2% have been reported. Restasis, a 0.05% ciclosporin ophthalmic emulsion, was approved in the United States of America (USA) in 2003 for the following indication:
‘…to increase tear production in patients whose tear production is presumed to be suppressed due to ocular inflammation associated with KCS.’
Increased tear production was not seen in patients currently taking topical anti‑inflammatory drugs or using punctal plugs. Restasis was submitted in Australia in 2000 and again in 2011. The sponsor subsequently withdrew the application. Restasis is available via the Authorised Prescriber or Special Access Schemes.[footnoteRef:4] [4:  The Special Access Scheme (SAS) allows certain health practitioners to access therapeutic goods (such as medicines, medical devices or biologicals) that are not included in the Australian Register of Therapeutic Goods (ARTG) for a single patient. Therapeutic goods that are not included in the ARTG (and are not otherwise exempt from being in the ARTG) are described by us as 'unapproved'.] 

[bookmark: _Ref64622492]The integrin antagonist, lifitegrast 5.0%, as Xiidra;[footnoteRef:5] was listed on the ARTG in January 2019. This topical eye drop preparation is used twice a day and is indicated for the treatment of moderate to severe dry eye disease in adults for whom prior use of artificial tears has not been sufficient. [5:  Xiidra was listed on the ARTG on 21 January 2019, ARTG 293589.] 

[bookmark: _Ref64622501]The ciclosporin 900 microgram/mL eye drops product, Cequa;[footnoteRef:6] was listed on the ARTG in January 2020. This topical eye drop preparation is used twice a day and has the approved indication:  [6:  Cequa was listed on the ARTG on 31 January 2020, ARTG 313780.] 

‘Cequa is indicated to increase tear production in patients with moderate to severe keratoconjunctivitis sicca (dry eye) where prior use of artificial tears has not been sufficient’.
Low dose topical corticosteroids are used on a short term basis but cannot be used long term due to the adverse effects of glaucoma, cataracts and infection risk. Other potential treatments include topical antibiotics, tear duct or punctual plugs and moisture chamber glasses.
Ciclosporin (CsA) is registered in Australia in injectable and oral dosage forms (Neoral,[footnoteRef:7] Sandimmun,[footnoteRef:8] Cyclosporin Sandoz;[footnoteRef:9]). It is a systemic immunosuppressant and used in the prevention of graft rejection following transplantation and in the treatment of various immune diseases such as rheumatoid arthritis. The rationale for the use of ciclosporin in DED is that its immunosuppressive effects could counter the inflammation that may be involved in the pathogenesis of the eye surface damage. The sponsor states that Ikervis combines the anti-inflammatory effect of ciclosporin 0.1% with an innovative cationic emulsion formulation (Novasorb technology) to effectively deliver the drug with once daily dosing for the treatment of dry eye in patients with keratitis. [7:  Neoral was listed on the ARTG on 28 August 1995, ARTG 49724.]  [8:  Sandimmun was listed on the ARTG on 21 August 1991, ARTG 13341.]  [9:  Cyclosporin Sandoz was listed on the ARTG on 14 June 2012, ARTG 186358.] 

[bookmark: _Toc314842485][bookmark: _Toc247691504][bookmark: _Toc69733538]Regulatory status
[bookmark: _Toc247691505][bookmark: _Toc314842486]Various presentations of ciclosporin have been registered on the Australian Register of Therapeutic Goods (ARTG) since the 1990’s. Ikervis (ciclosporin) 1 mg/mL eye drops emulsion is considered a new strength and new dose form of ciclosporin for Australian regulatory purposes and was evaluated as an extension of indications application.
At the time the TGA considered this application, a similar application had been approved in European Union (EU) on 19 March 2015, Switzerland on 8 September 2016, and Singapore on 20 April 2017, amongst others. The Ikervis application was withdrawn from Canada in2018.[footnoteRef:10] [10:  Sponsor clarification: Withdrawal of Ikervis from Canada is due to sponsor not meeting the Health Canada’s usual requirement for two studies of identical design as there are differences in the patient populations and endpoints between the two pivotal studies.] 

Table 1: International regulatory status of selected countries
	Region
	Submission date*
	Status
	Approved indications

	European Union via European centralised procedure
	
	Marketing authorisation granted on 19 March 2015
	Treatment of severe keratitis in adult patients with dry eye disease, which has not improved despite treatment with tear substitutes

	Switzerland
	
	Marketing authorisation granted on 8 September 2016
	Treatment of severe keratitis in adult patients with dry eye disease, which has not improved despite treatment with tear substitutes

	Canada
	
	Withdrawn
	Not applicable

	Singapore
	
	Marketing authorisation for DED granted on 20 April 2017
Marketing authorisation for VKC granted on 9 October 2019
	Treatment of severe keratitis in adult patients with dry eye disease, which has not improved despite treatment with tear substitutes
Treatment of severe vernal keratoconjunctivitis (VKC) in children and adolescents from 4 to 18 years old


* The submission dates were not provided as part of the registration file submitted to the TGA and therefore, are not included in the AusPAR.Product Information
[bookmark: _Toc247691506][bookmark: _Toc314842487]The Product Information (PI) approved with the submission which is described in this AusPAR can be found as Attachment 1. For the most recent PI, please refer to the TGA website at <https://www.tga.gov.au/product-information-pi>.
[bookmark: _Toc504480011][bookmark: _Toc69733539]II. Registration timeline
The following table captures the key steps and dates for this application and which are detailed and discussed in this AusPAR.
Table 2: Timeline for Submission PM-2019-02588-1-5
	Description
	Date

	Submission dossier accepted and first round evaluation commenced
	31 July 2019

	First round evaluation completed
	18 December 2019

	Sponsor provides responses on questions raised in first round evaluation
	2 March 2020

	Second round evaluation completed
	1 April 2020

	Delegate’s First Overall benefit-risk assessment and request for Advisory Committee advice
	5 May 2020

	Sponsor’s first pre-Advisory Committee response
	18 May 2020

	First Advisory Committee meeting
	11 and 12 June 2020

	Delegate’s Second Overall benefit-risk assessment and request for Advisory Committee advice
	31 August 2020

	Sponsor’s second pre-Advisory Committee response
	14 September 2020

	Second Advisory Committee meeting
	1 and 2 October 2020

	Registration decision (Outcome)
	3 December 2020

	Completion of administrative activities and registration on the ARTG
	15 December 2020

	Number of working days from submission dossier acceptance to registration decision*
	206


*Statutory timeframe for standard applications is 255 working days
[bookmark: _Toc196046504][bookmark: _Toc247691527][bookmark: _Toc314842510][bookmark: _Toc69733540][bookmark: _Toc163441390]III. Submission overview and risk/benefit assessment
[bookmark: _Toc247691528]The submission was summarised in the following Delegate’s overview and recommendations.
[bookmark: _Toc314842511][bookmark: _Toc69733541]Quality
The application and the supporting data relating to the composition, development, manufacture, quality control, stability and bioavailability of the product have been assessed and checked for compliance, as applicable, with Australian legislation and requirements for new medicines and in accordance with pharmacopoeial standards and the technical guidelines adopted by the TGA. The quality evaluator has confirmed that there are no objections from a quality perspective for the application to register Ikervis ciclosporin 1 mg/mL eye drops The chemical structure of ciclosporin is shown in Figure 1. The proposed product is a milky-white oil-in-water emulsion. The proposed container is 5 connected ampoules per pouch and 6 pouches per carton.
[bookmark: _Ref63843772]Figure 1: Chemical structure of ciclosporin
[image: ]
[bookmark: _Toc314842512][bookmark: _Toc69733542][bookmark: _GoBack]Nonclinical
The sponsor has applied to register Ikervis, an eye drop oil-in-water emulsion containing 0.1% concentration ciclosporin. As the proposed systemic doses of cyclosporin is below those in currently registered products, no systemic safety concerns are predicted with the current product. Pharmacokinetic (PK) studies following ocular instillation of Ikervis (or a related formulation) to rabbits indicated that cyclosporin distributed to the conjunctiva and cornea with minimal systemic exposure. Repeat-dose toxicity studies in rabbits were limited to 28 days and appropriately investigated the ocular toxicity following topical ocular administration. The only notable finding in the pivotal study, was an increased incidence of slight, transient conjunctival irritation with an incidence higher than a saline control. Minimal eye irritation may be seen in patients. The absence of longer duration toxicity studies is considered a minor deficiency, provided there are sufficient clinical safety data with the product. Ikervis showed no phototoxic or skin sensitisation potential. There are no nonclinical objections to the registration of Ikervis provided there are sufficient long-term clinical safety data.
[bookmark: _Toc247691530][bookmark: _Toc314842513][bookmark: _Toc69733543]Clinical
[bookmark: _Toc314842514]The clinical dossier consisted of:
two Phase II studies (Study N09F0502 and Study NVG08B112); and
three Phase III studies (Study NVG06C103, also known as the SICCANOVE trial; Study NVG10E117, also known as the SANSIKA trial; and Study NVG12D122, a post-SANSIKA study.
Pharmacokinetics
Ikervis is intended for topical use, no specific PK studies were performed. However, in order to evaluate a possible systemic exposure to ciclosporin as a result of the ocular administration of Ikervis, blood samples were collected in patients included in the Phase IIa study and in the two Phase III clinical studies (the SANSIKA and SICCANOVE trials) and ciclosporinaemia was measured using a specific validated high performance liquid chromatography (HPLC)-tandem mass spectrometry (MS/MS) assay.
While it is possible that systemic absorption of ciclosporin could occur through the nasal mucosa as a result of the eye drops being cleared from the ocular surface through the lachrymal draining system, PK samples collected in the Phase IIa and the two Phase III trials with Ikervis, suggested that absorption of and resulting systemic exposure to ciclosporin after ocular instillation of Ikervis was negligible.
Pharmacodynamics
There were no clinical pharmacodynamics (PD) studies in the dossier. Ciclosporin is a known immunosuppressant and anti-inflammatory agent. The sponsor has proposed that there may be a PD effect of Ikervis on an inflammatory component involved in DED.
Given the local route of administration and that no significant systemic exposure was observed, the lack of specific PD or PK studies is considered acceptable.
Efficacy
The clinical trials program for Ikervis consisted of two Phase II and two Phase III studies. This application was based primarily on data from the pivotal Phase III SANSIKA trial, a randomised, double masked, vehicle controlled multicentre European study that assessed Ikervis for the treatment of dry eye disease in patients with severe keratitis which did not improving despite treatment with tear substitutes. In addition, the applicant provided data from the supportive Phase III SICCANOVE trial in moderate to severe DED patients.
[bookmark: _Ref64279995]The selection of the dose used in the SANSIKA trial,that is, one drop of NOVA22007;[footnoteRef:11] 0.1% (1 mg/mL) once daily at bedtime, was based on the results of the PK studies conducted in rabbits as well as available data from the Ikervis clinical trials programme. Based on the studies in rabbits, the applicant concluded that NOVA22007;10 0.1% once a day (QD) appeared to be similar to Restasis twice a day (BID) (approved for treatment of DED in the USA) in terms of target tissue exposure (cornea and conjunctiva) in rabbits. The sponsor states that the selection of the dosing regimen was further supported by the results of the two Phase II clinical studies and by the supportive Phase III SICCANOVE trial. The sponsor also stated that the choice of dose was agreed with the EU’s Committee for Medicinal Products for Human Use (CHMP) in 2006 to be the most appropriate dose regimen for evaluation in the Phase III SICCANOVE trial. [11:  Drug development code used by sponsor for Ikervis.] 

Study NVG06C103 (SICCANOVE trial)
This was a Phase III, multicentre, randomised, controlled, double-masked trial of NOVA22007;10 (ciclosporin 0.1%) ophthalmic cationic emulsion versus vehicle in patients with moderate to severe dry eye syndrome which enrolled patients with moderate to severe DED from 61 European centres. This study consisted of three phases: Screening, a 2 week washout period (between screening and baseline visits), and a six month double-masked treatment phase (Baseline to Month 6 visits). The study include male or female patients, aged ≥ 18 years, who had moderate to severe dry eye condition at Baseline persisting despite conventional management (which could include artificial tear drops, gels or ointments and punctual occlusion).
The study was designed to primarily demonstrate the superiority of NOVA22007;10 (ciclosporin 0.1%) ophthalmic emulsion, administered once daily versus vehicle after a six month treatment period (last patient last visit on 8 September 2009). Randomisation was centralised and stratified by Sjögren syndrome status. Use of artificial tears was allowed but their intake was capped to no more than one drop, six times daily, in each eye, during the entire study period.
The co-primary endpoints of this study were:
objective parameter: Change in corneal fluorescein staining (modified Oxford scale) from Baseline to Day 168; and
subjective parameter: Change in global score of ocular discomfort unrelated to study medication instillation (visual analogue scale), from Baseline to Day 168.
Assessment of efficacy was made only with the ‘worst eligible eye’, which was the eye with the highest modified Oxford score for corneal staining at Baseline; in case both eyes had the same degree of corneal staining, the right eye was considered. Relevant secondary endpoints are described under results.
Analyses were performed on the full analysis set (FAS) using an analysis of covariance (ANCOVA) model which included treatment with two levels (one for each treatment group), Sjögren status (with two levels: Sjögren, non-Sjögren) and the corresponding baseline score (defined as the ‘main model’). The mean change from Baseline was estimated by the least squares (LS) means. No adjustments for multiplicity were done since statistical significance for both co-primary variables at the same significance level (5%) was required. In addition, secondary analyses were performed in the per protocol (PP) population, based on the ANCOVA model as described above with country effect.
The FAS included 489 patients and 142 (29.0%) had a major protocol deviation leading to 347 in the PP population. The most frequent major deviation was early withdrawal (n = 62). Demographic and baseline disease characteristics appeared balanced between the two treatment groups. The majority of patients were female (84.5%) with a mean age of 58 to 59 years. Nearly all patients were Caucasian (98.8%) and 36.2% had Sjögren’s syndrome.
Results for the co-primary efficacy endpoint
Corneal fluorescein staining (CFS): At Baseline, the mean CFS score (Oxford scale) was 2.83 and 2.80 in the cyclosporin and vehicle groups, respectively. In the FAS with last observation carried forward (LOCF), the mean change from Baseline to Day 168 was - 1.05 and -0.82 in the respectively groups with a difference of -0.22 (95% confidence interval (CI): -0.39, -0.06 p = 0.009) (ANCOVA model).
[bookmark: _Ref65670169]The detected between group difference of 0.22 on the CFS score was just below the level of 0.25 that was deemed clinically relevant by the sponsor in the sample size calculations.[footnoteRef:12] [12:  Refer to section, questions for sponsor, below.] 

In the PP population, the between group treatment difference in CFS score was -0.30, which was statistically significant using the logistic regression (Odd ratios (OR) 1.84, 95% CI: 1.04, 2.71).
The mean change in global ocular discomfort visual analogue scale (VAS) score from Baseline to Day 168 was -12.82 (NOVA22007)10 and -11.21 (Vehicle). No statistically significant difference between treatment groups was shown using an ANCOVA model (p = 0.808) for this subjective endpoint. Similar results were shown in the PP population.
Results for the secondary efficacy endpoints
The effect on mean change in CFS score was seen from one month with a mean change from Baseline to Day 28 of -0.77 and -0.52 and to Day 84 of -0.92 and -0.70 in the NOVA22007;10 and vehicle groups, respectively.
At Baseline, the score for lissamine green staining of the interpalpebral conjunctiva for NOVA22007;10 group versus vehicle were was 5.68 and 5.71 and in the FAS at Day 168, it was -2.37 versus. -2.18.
Ocular discomfort response was defined as a ≥ 25% decrease from Baseline in the VAS score. The rate at Day 168 in the NOVA22007;10 versus vehicle groups were 50.1% versus 41.9%. 
The response was similar between groups for Schirmer’s tear test score, tear break-up time (TBUT), complete responders in CFS, Ocular Surface Disease Index (OSDI) score, and overall evaluation of efficacy by the investigator.
Post-hoc analysis
The improvement in CFS score was greatest in those with more severe disease, particularly those with a baseline CFS severity of four. Following discussions with the European Medicines Agency (EMA), the sponsor conducted an analysis on the subgroup of patients with CFS score ≥3 and OSDI score ≥ 23 at Baseline. This group included 246 subjects. At Day 168, the percentage of CFS responders (≥ 2 grades improvement in CFS on the modified Oxford scale) was 32.0% versus 20.3% in the NOVA22007;10 and vehicle groups, respectively (p = 0.047). For the symptoms, the percentage of responders on the OSDI (≥ 30% improvement) was not significantly different between groups (42.2% versus 33.1%, p = 0.180). The composite responder rate (CFS ≥ 2 grades and OSDI ≥ 30%) was 19.5% versus 10.2% (p = 0.049).
Analysis of the smaller group of subjects with CFS score of four at Baseline (n = 85) found an effect in favour of NOVA22007;10 on CFS, lissamine green staining, Schirmer’s test and CFS responder rates. For subjects with a CFS = 4 and an ocular surface disease index (OSDI) 23 (that is, severe keratitis, n = 75) at Baseline, the composite responder rate was 30.8% in the NOVA22007;10 group and 5.6% in the vehicle group.
Study NVG10E117 (SANSIKA trial)
This was a multicentre, randomised, double masked, two parallel arm, vehicle controlled, six month Phase III trial with a six month open label treatment safety follow-up period to evaluate the efficacy and safety of NOVA22007;10 1 mg/mL (ciclosporin) eye drops, emulsion administered once daily in adult patients with severe DED. The primary objective was to demonstrate the superiority of NOVA22007;10 1 mg/mL eye drops, emulsion over vehicle administered once daily in patients with severe DED after 6 months of treatment. The secondary objective was to evaluate ocular tolerability and overall ocular safety at Month 6 and Month 12.
The study included adults with persistent severe DED defined as: 
CFS score of 4 on the modified Oxford scale;
Schirmer test without anaesthesia scored ≥ 2 mm/5 min and < 10 mm/5 min; and
OSDI score ≥ 23.
During the 6 month double masked period, referred to as ‘Part 1’, patients were to be enrolled and randomised to receive one drop of either NOVA22007 0.1% (Ikervis) or vehicle (negative control) QD in each eye at bedtime. The subsequent 6-month open label extension follow-up period, referred to as ‘Part 2’ was designed to generate safety data over the whole duration of the 12 month study. During Part 2, all patients were to receive NOVA22007.10
Study design
Figure 2: Study NVG10E117 (SANSIKA trial) design
[image: ]
The investigational drug was NOVA22007;10 a sterile, ophthalmic cationic oil-in-water emulsion containing 0.1% ciclosporin and the vehicle was matched vehicle was the same emulsion without the ciclosporin. This Phase III study assessed the formulation with cetalkonium chloride (CKC); the SICCANOVE trial assessed the benzalkonium chloride (BAK)-containing formulation.[footnoteRef:13] Artificial tears not provided by the sponsor and non‑study topical ocular treatments (other than BAK-free intraocular pressure (IOP) lowering agents) were prohibited. [13:  Sponsor clarification: CKC and BAK were used as cationic agents and do not act as preservatives in the finished product formulation] 

Efficacy was to be only determined in the ‘analysis eye’, which was defined as the worst eligible eye, for example the eligible eye with the higher lissamine green staining score at Baseline. If both eyes were eligible and had the same lissamine green staining score at Baseline, the eye with the worst Schirmer test score at Baseline was used. If both eyes had the same Schirmer test score at Baseline, the right eye was used.
Primary efficacy endpoint
The primary endpoint was the CFS-OSDI composite responder rate at Month 6 (that is end of Part 1). A CFS-OSDI responder was defined as a patient satisfying simultaneously the following conditions:
improvement of two points or more from Baseline in CFS based on the modified Oxford scale (that is change in CFS ≤ -2); and
improvement by 30% or more from Baseline in OSDI (that is % change ≤ -30%).
Secondary efficacy endpoints
CFS responders at Month 6: patients with a 2 grade or more improvement in CFS score assessed based on the modified Oxford scale.
OSDI responders at Month 6: patients having an improvement in OSDI score of at least 30%.
Composite responder at Month 6: patients with a 2 grade or more improvement of CFS score assessed with the modified Oxford scale and an improvement in the VAS of Ocular Discomfort score of at least 30%.
VAS responder at Month 6: patients having an improvement in the VAS score of at least 30%.
Following review of the study results, several post-hoc analyses were undertaken, the main analysis changed the threshold for improvement in the CFS score to three grades instead of two grades (that is, score of 0 or 1 at Month 6):
with the primary endpoint setting the threshold of improvement of CFS at three grades;
with the CFS responder rate, setting the threshold of improvement of CFS at three grades;
with the primary efficacy endpoint at Months 1, 3 and 6; and
with tear film osmolarity in patients with a score higher than 308 mOsms/L at Baseline.
The primary composite responder endpoint was analysed at Month 6 on the FAS using imputed data. A logistic regression model, referred to as the main logistic model, was carried out with two factors, ‘treatment’ and ‘pooled country’. Sensitivity analyses were also performed, using the main logistic model on the per protocol set (PPS), on the FAS using observed data, on the FAS considering the actual treatment received, and use of a Cochran-Mantel-Haenszel test controlling for pooled country.
Secondary and other efficacy endpoints were analysed on the FAS and the PPS. CFS, OSDI, VAS and CFS-VAS responder rates, and complete corneal clearing rate were analysed using the main logistic model using imputed data. Analyses of CFS, OSDI, global VAS, and lissamine green total score change from Baseline at each time point (Months 1, 3, and 6) were performed using a repeated measures ANOVA with the following fixed factors: ‘treatment’, ‘visit’, ‘pooled country’, and ‘treatment by visit’ interaction.
Subjects were mostly female (85.3%) with a mean age of 61.3 years (range 22.9 to 87.6 years), and 37.6% had Sjögren’s syndrome. Most subjects (97.6%) had DED in both eyes, the mean time since diagnosis was 9.1 years (range 0.2 to 31.5 years) and 90% had received prior treatment. Baseline characteristics were generally balanced between groups.
Results for the primary endpoint
CFS- Ocular surface disease index responder rate: In the FAS at Month 6, based on imputed data (according to randomised treatment group), the CFS-OSDI responder rate was 28.6% and 23.1% in the NOVA22007;10 and vehicle groups, respectively. This difference was not statistically significant.
When considering imputed data according to the actual treatment received or observed data (that is, not imputing missing data), the remained not statistically significant (see Table 3). Similar results were found in the PP population.
[bookmark: _Ref64282064]Table 3: Study NVG10E117 (SANSIKA trial) Corneal fluorescein staining - ocular surface disease index response at Month 6 (full analysis set)
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Results for the secondary endpoints
Responder/non-responders including complete corneal clearing: After six months of treatment, in the FAS there were no statistically significant differences in CFS responder rate, OSDI responder rate, VAS responder rate and CFS-VAS responder rate between NOVA22007;10 and vehicle (see Table 4). Similar results were found in the PP population.
[bookmark: _Ref64282132]Table 4: Study NVG10E117 (SANSIKA trial) Corneal fluorescein staining, ocular surface disease index response, visual analogue scale and corneal fluorescein staining - visual analogue scale response and complete corneal clearing at Month 6 (full analysis set)
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Other secondary efficacy endpoints
From a CFS score at Baseline of 4, the mean adjusted CFS score with NOVA22007;10 versus vehicle at 3 months was 2.48 versus 2.85, and at 6 months, was 2.19 versus 2.52.
At Baseline, the mean OSDI score was 61.4 and 58.8 in the NOVA2207;10 and vehicle groups, respectively. At Month 6, the mean change from Baseline in this measure of a patient’s symptoms was -14.4 versus -13.3.
From a similar baseline, NOVA22007;10 versus vehicle (mean 55.6 mm versus 54.5 mm), the global VAS assessment over the 6 months in both groups was adjusted mean change - 12.1 mm versus -11.2 mm.
The Schirmer test score increased in both groups (mean change + 2.2 versus + 1.5 mmg/5 min).
Over the 6 months, there was some decrease in use of artificial tears in both groups.
The investigator global evaluation of efficacy at 6 months as ‘very satisfactory’ or ‘satisfactory’ was 64.1% versus 57.0%.
The human leukocyte antigen – DR isotype (HLA-DR) data showed a trend towards reduction in expression in the NOVA2207;10 group.
In TBUT mean change from Baseline, NOVA22007;10 versus vehicle, was 0.75 versus 0.30. nor no change in the lissamine green total score.
Quality of life data, as based on the NEI-VFQ-25 composite score and the EQ-5D score, found no differences between groups.
An exploratory endpoint, tear film osmolarity, was assessed at selected centres with data from 40 and 30 subjects in the NOVA22007;10 and vehicle groups, respectively. Both groups showed a trend towards reduction in osmolarity over the 6 months.
Post-hoc analyses
CFS-OSDI Responders: Using a definition with CFS score of at least three grades improvement, the CFS-OSDI responder rate at Month 6 was higher in the NOVA22007 group (18.8% versus 7.7%).
CFS: The proportion of patients with a CFS score with at least three grades improvement was 31.2% versus 13.2% at 6 months.
CFS-OSDI responder rate (primary efficacy variable) over time: When considering all study visits, CFS-OSDI responder rate was higher with NOVA22007;10 than with vehicle. This difference between treatments was not confirmed in the PPS.
Study NVG10E117 (SANSIKA trial) Part 2; (FAS-OPEN) descriptive efficacy analyses
CFS-OSDI responder rate: Response rates were maintained to Month 12. At this time point, the rate of CFS-OSDI responders was 39.1% and 38.0% in the NOVA22007/NOVA22007 and vehicle/NOVA22007 groups, respectively.
The other responder rates (CFS, OSDI, VAS and CFS-VAS) also increased between Month 6 and Month 12, with no marked differences between groups except the CFS responder rate which was higher in the NOVA22007/NOVA22007 group (65.6%) compared to the vehicle/NOVA22007 group (54.4%) at Month 12.
Study NVG12D122 (post-SANSIKA trial)
Study NVG12D122, a post‑SANSIKA trial  was a 24 month, open label, non‑randomised, extension study of Study NVG10E117 (the SANSIKA trial). The primary objective was to assess the duration of the improvement (time to relapse) following NOVA22007;10 treatment discontinuation once the patient was markedly improved (CFS ≤ 2) with respect to the baseline of the main study (that is, time from treatment discontinuation due to marked improvement (CFS ≤ 2) to treatment resumption due to relapse (CFS ≥ 4)). The primary efficacy assessment was the CFS using the modified Oxford scale in both eyes. The eye with the worse score at each visit was used to determine a patient’s need for treatment. For inclusion, patients needed to have completed the main study (Study NVG10E117); been treated with NOVA22007 for the last 6 months; and have a CFS score ≤ 3 at least at one visit after Month 6.
There was a persistence of effect after treatment cessation over the two year study period as, for those classed as having markedly improved DED (CFS ≤ 2), 61.3% did not have a relapse (CFS ≥ 4). In these markedly improved patients, about 38.7% had a relapse with 25% occurring within 7.4 months. The median time to relapse could not be estimated due to small numbers. No prognostic factors were identified. The study was hampered by a small sample size and variability between patients. However, it provided some evidence to support cessation of treatment in those who have markedly improved.
Analysis performed across trials (pooled analyses and meta-analysis)
A meta-analysis of the data from the two Phase III studies (the SANSIKA and SICCANOVE trials) was performed by the sponsor. The primary objective of the meta‑analysis was to increase the precision of the estimate of the magnitude of the treatment effect. The second objective was to deepen the scientific knowledge of the disease in patients with Sjögren syndrome, and on HLA-DR expression.
The meta-analysis used the same endpoint, analysis, and methodology as in the SANSIKA study and focused on composite CFS/OSDI response at Month 6:
in the combined FAS population (post-hoc analysis) for the SANSIKA and SICCANOVE trials; and
in the population with severe DED only (severe FAS), that is those patients with a CFS graded 4 on the modified Oxford grading scale, and OSDI ≥ 23, as included in the SANSIKA trial; this patient population only represented a subset of the patient population included in the SICCANOVE trial (NOVA22007;10 n = 39; vehicle n = 35).
The study effect was included in a logistic model to take into account the structure of the data set (test and estimation of heterogeneity between studies). There was no adjustment for multiplicity; statistical testing was performed at a two-tailed significance level of 0.05.
Results
Results for the CFS-OSDI response at Month 6, and a forest plot of CFS OSDI response are shown in Figures 3 and 4 respectively.
Figure 3: Meta-analysis of composite corneal fluorescein staining /ocular surface disease index response (all full analysis set and severe full analysis set populations)
[image: ]
Figure 4: Meta-analysis of composite corneal fluorescein staining/ocular surface disease index response at Month 6; forest plot (severe full analysis set population, imputed data)
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Results in Sjögren patients
In the subgroup of Sjögren patients with severe DED (CFS graded 4 and OSDI ≥ 23, n = 130), the rate of responders was 23.4% for NOVA22007;10 and 9.4% for vehicle (p = 0.036), resulting in an OR of 3.04 (1.13; 9.50). In the Sjögren all FAS, the rate of responders was 19.2% for NOVA22007;10 and 11.6% for vehicle resulting in an OR of 1.773 (0.893; 3.657). The between-treatment difference was not statistically significant.
Study N09F0502 (Phase IIa)
Study N09F0502 was a multicentre, double-masked, randomised, parallel group, vehicle-controlled pilot study to assess the use of 3 different concentrations of NOVA22007;10 (0.025%, 0.05% and 0.1%, one drop BID) administered twice daily in Sjögren patients with moderate to severe DED after 12 weeks of treatment. The study recruited 53 patients with 46 patients completing the study. The main objective was to assess ocular tolerance and safety as well as systemic safety. Efficacy was also assessed as a secondary objective although the study was not powered to show a difference between treatment groups.
Corneal fluorescein staining, Schirmer test, Lissamine Green, and TBUT were used to assess effects on signs of DED. Symptoms unrelated to study drug instillation or HLA-DR expression were used to support the assessment of safety /tolerability. DED symptoms were furthermore assessed using the Global Related Subjective Ocular Symptom Score.
The percentage of improved patients for CFS in the worst eye was similar in all treatment groups (including vehicle), ranging from 70 to 82%. An improvement in CFS in the worst eye occurred in the four treatment groups from Day 7 and was maximal at the end of the study. Similar improvements in all four treatment groups were also observed for the Schirmer test and TBUT and a slightly more pronounced global trend towards improvement in the mean Lissamine Green total score in the worst eye was observed for NOVA22007;10 0.025% and 0.1%. The mean symptom score was higher in the three active treatment arms compared to vehicle.
Study NVG08B112 (ORA trial; Phase IIb)
Study NVG08B112 (the ORA trial) was a multicentre, double-masked, randomised, vehicle-controlled dose finding study conducted in the USA in patients with mild to moderate DED for a duration of three months. The study used a controlled adverse environment (CAE), a clinical model that provides a standardised approach to studying investigational treatments of dry eye by exacerbating the signs and symptoms of dry eye (for example, corneal staining and ocular discomfort) in a controlled manner by regulating humidity, temperature, airflow, lighting conditions and visual tasking within the CAE chamber.
Patients were randomised into the study on a 1:1:1 basis to receive one drop QD of either NOVA22007 (Ikervis), 0.05%, NOVA22007;10 (Ikervis) 0.1% or vehicle. A total of 132 patients were randomised and 120 completed the study (42, 36 and 42 in the NOVA22007 0.05%, NOVA22007 0.01% and vehicle groups, respectively). The main inclusion criteria were a corneal staining scored ≥ 2 on the ophthalmic research associates (ORA) scale, a Schirmer test without anaesthesia scored ≥ 1 and ≤ 10 mm, a response when exposed to the CAE as evidenced by a) an ocular discomfort scored ≥ 3 for two consecutive measurements within the CAE in at least one eye and b) a ≥ 1 increase in CFS in the inferior region as measured by the ORA scale post-CAE in at least one eye. The ORA scale is a 5-point scale to evaluate symptoms/ocular discomfort. ORA score was the average of all time points during CAE exposure (graded by the subjects every 5 minutes during the 90 minutes exposure). At Baseline, all patients were scored three in average.
The primary efficacy endpoint consisted of one sign (mean corneal fluorescein staining (inferior region) after CAE exposure at Month 3) and one symptom (mean ocular discomfort during 90 minute CAE exposure at Month 3). The worst eye at Baseline was selected for efficacy assessment. Analysis used an ANCOVA model with hierarchical testing of corneal staining post CAE followed by ocular discomfort.
The study failed to meet its objective on the co-primary endpoints, which were combining mean CFS and mean ocular discomfort based on the ORA scale after 3 months. The analysis of the secondary endpoint of CFS found an effect in favour of NOVA22007;10 0.05% with a between group difference in corneal staining of -0.39 (p = 0.02). In the PP population with LOCF, there was no significant treatment difference in corneal staining for either strength versus vehicle. In the intent to treat (ITT) population with LOCF, there were no significant differences between active and vehicle groups in the ocular discomfort score during CAE. This was confirmed on the PP population analysis. Global rating by physicians of study treatment as ‘satisfactory’ or ‘very satisfactory’ were > 75% for all three groups.
Safety
Overall, there were 625 patients exposed to NOVA22007, 396 for 6 months and 114 for 12 months. Adverse events (AE) were more frequent with NOVA22007 than vehicle. This was particularly the case for ocular events (42.7% versus 27.6%) and severe ocular events (23.5% versus 13.2%) while systemic events occurred at similar rates (24.5% versus 28.2%). The most notable events related to local intolerance and were instillation site pain (12.6% versus 2.6%), eye irritation (10.9% versus 2.9%), instillation site irritation (5.1% versus 1.2%) and eye pain (4.5% versus 3.8%). After combining related terms as presented in the PI, eye irritation and eye pain rates were 17.5% and 19% in the Ikervis as compared to the vehicle’s 4.3%. Nearly all drug related adverse events (AEs) were ocular events and these were notably higher with NOVA22007 than vehicle (35.1% versus 7.6%).
There were no deaths in the clinical development program and serious adverse events (SAE) were no higher with NOVA22007 than vehicle (3.8% versus 4.7%). One SAE of severe epithelial erosions/corneal decompensation was deemed related NOVA22007 therapy. Other ocular SAEs were high IOP with decreased visual acuity in one patient. A patient treated with vehicle had an SAE of reduced visual acuity.
Discontinuations due to AEs were slightly higher with NOVA22007 than vehicle (12.1% versus 10.3%), as were discontinuations related to ocular AEs (10.6% versus 7.1%). The most common reasons for discontinuation were instillation site pain, eye irritation, conjunctival hyperaemia, blurred vision and eyelid erythema.
Due to the minimal systemic absorption, clinical chemistry and haematology laboratory parameters were not assessed in the development program apart from the Phase IIa study (Study N90F0502). Changes in this study were not remarkable. Where measured, there were no notable changes in blood pressure or pulse rate.
Ocular safety assessments included best corrected distance visual acuity (BCDVA), IOP and slit lamp examinations. There were no notable changes in BCDVA and IOP and slit lamp examinations showed some reduction in moderate to severe eye signs in both NOVA22007 and vehicle treatment groups.
No special populations were assessed nor were drug-drug interactions. Co-administration with corticosteroid eye drops is not recommended due to possible potentiation of effects on the immune system and a risk of ophthalmic infections. It is recommended to examine safety in the subgroup of elderly patients.
Post-marketing data over 4 years (March 2015 to March 2019) for Ikervis and two other ciclosporin products (Papilock 0.1% and Verkazia 1 mg/mL) estimated the total cumulative exposure to ciclosporin-containing eye drops was about 104,000 patient years, with the majority of exposure to Ikervis (83,673 patient years). The important identified risks listed in the periodic safety update reports (PSUR) were: ocular reaction, corneal decompensation; medication error with potential risk of local ocular infections; off label use; hypersensitivity (including angioedema); development/exacerbation of ocular/peri-ocular infection; peri-ocular skin cancer, conjunctival or corneal neoplasia. Ciclosporin has a known risk of developing lymphomas and other malignancies and the risk has been included in the risk management plan (RMP) and in the PI.
The potential risk of ocular infections has not been reported. The clinical trials excluded patients with ocular infection and the draft PI has active or suspected ocular or peri-ocular infection as a contraindication.
Clinical evaluator’s recommendation
The clinical evaluator has recommended rejection of Ikervis (ciclosporin) for the proposed indication and dosage regimens.
Risk management plan
The EU RMP version 7.2 (dated 25 April 2019) and Australian specific annex (ASA) version 1.0 (dated 13 June 2019) were included in the sponsor submitted dossier.
The RMP contains one important potential risk: peri-ocular skin cancer, conjunctival or corneal neoplasia. Some safety concerns have been reclassified to the section ‘Risks not considered important for inclusion in the list of safety concerns’. These include: development/exacerbation of ocular/peri-ocular infection; hypersensitivity (including angioedema); and use in pregnant or lactating women. The safety concerns that have been removed from important potential risks are: ocular reaction - corneal decompensation; medication error; and off label use.
The summary of safety concerns and their associated risk monitoring and mitigation strategies are summarised in Table 5.[footnoteRef:14] [14:  Routine risk minimisation activities may be limited to ensuring that suitable warnings are included in the product information or by careful use of labelling and packaging.
Routine pharmacovigilance practices involve the following activities:
All suspected adverse reactions that are reported to the personnel of the company are collected and collated in an accessible manner;
Reporting to regulatory authorities;
Continuous monitoring of the safety profiles of approved products including signal detection and updating of labelling;
Submission of PSURs;
Meeting other local regulatory agency requirements.] 

[bookmark: _Ref64285949]Table 5: Summary of safety concerns
	Summary of safety concerns

	Important identified risks
	Not applicable

	Important potential risks
	Peri-ocular skin cancer
Conjunctival or corneal neoplasia

	Missing information
	Not applicable


The RMP evaluator has concluded that no risk management plan is required for this submission. [footnoteRef:15]  [15:  The sponsor must still comply with routine product vigilance and risk minimisation requirements.] 

[bookmark: _Toc247691531][bookmark: _Toc314842515][bookmark: _Toc69733544][bookmark: _Toc196046505][bookmark: _Toc196046949]First round of risk-benefit analysis
Delegate’s considerations
The Delegate must make a decision under the therapeutic goods act in relation to quality, safety and efficacy.
In relation to quality:
The pharmaceutical chemistry evaluator has recommended approval with an exemption for the carton and vial labels, as discussed above. There is a minor non-clinical outstanding PI recommendation. There are no other outstanding issues.
In relation to efficacy:
A summary of the efficacy endpoints and results for those endpoints is presented in Table 6, below.
Table 6: Pivotal studies for Ikervis
	
	Study NVG06C103, SICCANOVE trial
	Study SVG10E117, SANSIKA trial 

	Objectives
	The co-primary endpoints of this study were:
Change in corneal fluorescein staining (modified Oxford scale) from Baseline to Day 168; and
Change in global score of ocular discomfort unrelated to study medication instillation (VAS), from Baseline to Day 168
	The primary endpoint was the CFS-OSDI composite responder rate at Month 6 (that is, the end of Part 1).

	Results
	Corneal fluorescein staining: In the FAS with LOCF, the mean change from Baseline to Day 168 was -1.05 and -0.82 in the respectively groups with a difference of -0.22 (95% CI: ‑0.39, -0.06 p = 0.009).
The mean change in global ocular discomfort VAS score from Baseline to Day 168 was ‑12.82 (NOVA22007) and -11.21 (Vehicle) with no statistically significant difference (p =  0.808)
	In the FAS at Month 6, based on imputed data (according to randomised treatment group), the CFS-OSDI responder rate was 28.6% and 23.1% in the NOVA22007 and vehicle groups, respectively. This difference was not statistically significant.


As there were no suitable active comparators, vehicle-controlled studies with demonstration of superiority are considered acceptable. Signs and symptoms of DED were used as the primary endpoints, as co-variables (in the supportive Phase III SICCANOVE trial) or in a composite responder variable in the pivotal Phase III SANSIKA trial. The severity of corneal damage was assessed by corneal fluorescein staining and measured using the modified Oxford scale. The primary measure of symptoms of DED was the self-administered OSDI questionnaire in SANSIKA trial and the global score of ocular discomfort using a VAS in SICCANOVE.
The SICCANOVE trial, was larger with 489 subjects in the FAS, while SANSIKA trial had 245 subjects in the FAS. About one third of participants had Sjörgren’s syndrome. The main difference in the populations was that subjects with more severe DED were included in the SANSIKA trial (CFS score Grade 4 and OSDI ≥ 23) compared to SICCANOVE trial (CFS score ≥ 2 to ≤ 4). This inclusion criteria for SANSIKA trial was selected as results from SICCANOVE trial pointed towards a benefit in the subgroup with more severe DED. Both studies assessed NOVA22007(Ikervis) 0.1% (1 mg/mL), however the formulation in SICCANOVE trial contained BAK while in SANSIKA trial it had been modified to the proposed one for marketing which included CKC. Following the EU recommendation for the removal of BAK from ophthalmic preparations due to toxicity in 2009, Santen developed a formulation containing CKC only. The proposed formulation for marketing is reported to be identical to the formulation used in the pivotal phase III study (SANSIKA trial). The pharmaceutical chemistry evaluator is satisfied and had mentioned in the report that ‘the excipients in the final formulation were chosen on the basis of their properties, role in the formulation, and previous use in ophthalmic formulations registered in the EU. No excipient compatibility studies have been provided, however, this will not be pursued as the stability of the proposed commercial formulation has been demonstrated in the report’.
Both the trials (SICCANOVE and SANSIKA) failed to meet their primary endpoints. In the SICCANOVE trial, in patients with moderate to severe DED, Ikervis showed a benefit over vehicle on the CFS score but not on ocular discomfort. The effect on CFS was driven by an effect in those with more severe disease, which was assessed in post-hoc analyses. SANSIKA trial was designed with the same patient population (severe DED) probably giving the benefit to Ikervis over vehicle for the CFS-OSDI responder rate in the meta‑analysis.
In the severe DED population of SANSIKA trial, the responder rate on the composite CFS‑OSDI endpoint with Ikervis was not superior to vehicle (28.6% versus 23.1%). There was a small benefit over vehicle on the CFS score (adjusted mean change from Baseline -1.76 versus -1.42). However, the symptomatic response was no different between active and vehicle (mean change from Baseline in the OSDI score -14.4 versus -13.3). A number of post hoc analyses were performed and when using a more stringent criterion for the CFS responder rate by increasing the required improvement from at least 2 grades to 3 grades, Ikervis was superior to vehicle at Month 6 (p = 0.001; 35.6% versus. 14.5%), although post hoc analysis does come with its limitations.
A meta-analysis of patients with severe DED (CFS Grade 4 and OSDI ≥ 23) from the two Phase III studies included 319 patients (74 patients added from SICCANOVE trial). The composite responder rate was in favour of Ikervis (29.5% versus 18.3%) with a statistically significant OR of 1.80, although the lower limit of the 95% CI was close to unity (1.04). The non-response rate remained high at around 70%.[footnoteRef:16] [16:  Sponsor clarification: The 70% figure relates to the number of subjects who did not meet the pre-specified composite criteria for CFS-OSDI response.] 

In the SANSIKA trial, an effect on ocular surface inflammation as measured by HLA-DR expression was seen with Ikervis; however, there was high variability in this further endpoint. While this may indicate local pharmacological action of Ikervis, its link to clinical efficacy is not well established. With regards to all other pre-defined endpoints (including OSDI, VAS, Schirmer test, use of concomitant artificial tears, investigator’s global evaluation of efficacy, TBUT, lissamine green staining, quality of life score, and tear osmolarity), the SANSIKA trial failed to show superiority of Ikervis versus vehicle.
In relation to safety:
[bookmark: _Ref66457336]Most of the drug related AEs were ocular events and these were notably higher with NOVA22007 than vehicle (35.1% versus 7.6%) with eye irritation and eye pain rates being 17.5% and 19% in the Ikervis as compared to the vehicle’s 4.3%. Patients with DED would seek treatment for their symptoms of chronic eye irritation and discomfort, however it appears that Ikervis appears more likely to cause these eye irritating/pain symptoms than improve them. [footnoteRef:17]  [17:  Statement was made based on first round of risk-benefit analysis of sponsor proposed initial indication. Refer to second round of risk benefit analysis of approved indication on page 30 and 31.] 

Proposed action
Ikervis (ciclosporin 1 mg/mL eye drops) used in the both the pivotal studies (the SANSIKA and SICCANOVE trials) for the treatment of dry eye disease (DED) failed to demonstrate efficacy in the primary endpoints. This was a combination of a sign and symptom of DED, as co-variables (SICCANOVE trial) or in a composite responder variable in the SANSIKA trial. This was mainly because of the lack of effect of Ikervis compared to vehicle on symptoms (OSDI in SANSIKA trial and global score of ocular discomfort using a VAS in the SICCANOVE trial). The data presented does show some positive effects with Ikervis, mainly on CFS score, with moderate separation from vehicle, in patients with severe keratitis. In the SICCANOVE trial the detected between group difference of 0.22 on the CFS score was just below the level of 0.25 that was deemed clinically relevant in the sample size calculations.11 The Delegate is of the view that corneal staining alone does not fully describe the pathophysiological changes with dry eye disease.
Although hard to assess the statistics of the secondary endpoints after failed primary endpoint, Ikervis furthermore failed to show superiority over vehicle in the majority of the other pre-defined endpoints, including OSDI, VAS, Schirmer test, use of concomitant artificial tears, investigator’s global evaluation of efficacy, TBUT, lissamine green staining, quality of life score, and tear osmolarity.
The sponsor does emphasise towards the benefits of Ikervis, which were suggested in a number of post hoc analyses as well as a meta-analysis of results from the SANSIKA and SICCANOVE trials. However, the post-hoc analyses come with its multiple limitations to be considered as the primary source data for registration of Ikervis in this indication after failure of both its pivotal trials. In addition, as the severe population investigated in the SANSIKA trial was selected further to a post-hoc subgroup analysis of the overall negative SICCANOVE trial, the meta-analysis of the two trials would be biased in favour of Ikervis and it is considered that the best evidence of efficacy was provided by the SANSIKA trial data alone.
Ikervis appears more likely to cause these eye irritating/pain symptoms than improve them for DED patients seeking symptom relief.16
There are already registered treatments on the ARTG for the treatment of DED in adults for whom prior use of artificial tears has not been sufficient, lifitegrast 5.0% (Xiidra)4 and ciclosporin 900 microgram/mL eye drops (Cequa)5 so as such there appears no unmet medical need in these patients.
Based on the above points considering that efficacy has not been convincingly shown, the Delegate considers the benefit-risk of Ikervis in the proposed indication for the treatment of DED as unfavourable although advice is sought from the committee regarding the specific issues raised above.
Questions for the sponsor
The sponsor provided the following response to questions from the Delegate.
In Study SICCANOVE the detected between group difference of 0.22 on the CFS score was just below the level of 0.25 that was deemed clinically relevant in the sample size calculations. Please clarify.
According to the study statistical analysis plan (SAP), an additional decrease of 25% in the active group compared to vehicle in CFS improvement was considered clinically relevant. The change in CFS score from Baseline for the two groups was -1.05 and -0.82 for Ikervis and vehicle respectively, with a between group difference of -0.22. Based on the criteria defined in the SAP, a difference of -0.205 (-0.82 x 25%) between the Ikervis and vehicle groups was required to reach clinical relevance. As the actual difference between groups (-0.22) exceeded this value, it is considered clinically relevant in favour of Ikervis.
Advisory committee considerations[footnoteRef:18] [18:  The ACM provides independent medical and scientific advice to the Minister for Health and the Therapeutic Goods Administration (TGA) on issues relating to the safety, quality and efficacy of medicines supplied in Australia including issues relating to pre-market and post-market functions for medicines.
The Committee is established under Regulation 35 of the Therapeutic Goods Regulations 1990. Members are appointed by the Minister. The ACM was established in January 2017 replacing Advisory Committee on Prescription Medicines (ACPM) which was formed in January 2010. ACM encompass pre and post-market advice for medicines, following the consolidation of the previous functions of the Advisory Committee on Prescription Medicines (ACPM), the Advisory Committee on the Safety of Medicines (ACSOM) and the Advisory Committee on Non-Prescription Medicines (ACNM). Membership comprises of professionals with specific scientific, medical or clinical expertise, as well as appropriate consumer health issues relating to medicines.] 

[bookmark: _Toc247691532][bookmark: _Toc314842516]The Advisory Committee on Medicines (ACM), having considered the evaluations and the Delegate’s overview, as well as the sponsor’s response to these documents, advised the following.
Specific advice to the delegate
1. Does corneal staining alone fully describe the pathophysiological changes and overall demonstrate a clinically relevant effect on dry eye disease?
The ACM noted that dry eye disease is a multifactorial condition. Corneal staining is a measure of damage and inflammation but does not correlate well with symptom measures, therefore the ACM did not believe that approval for a treatment of dry eye disease should be based on corneal staining alone.
What proportion of patients with DED develop severe visual outcomes? Does treating inflammation with ciclosporin and improvement in corneal staining improve long term visual outcomes?
There is no ‘gold standard’ system for the classification of dry eye disease. Most patients with dry eye disease are impacted visually.
While dry eye disease is thought to be associated with inflammation, the ACM considered that the studies accompanying this submission had little long-term data on dry disease outcomes.
What is the usual duration of treatment with ciclosporin?
The duration of treatment in clinical practice is at least 1 year.
Moderate to severe disease may require lifelong treatment
Are the higher rates of eye irritating/pain symptoms with Ikervis versus vehicle acceptable?
The ACM noted that instillation site pain was the most frequently reported treatment related ocular TEAE. The instillation pain is significant. The symptomatic improvement is modest. It would not appear this is an appropriate equipoise. The committee did consider that this is likely to be a self limiting event, as those experiencing eye irritation or pain are likely to stop treatment.
The committee is (also) requested to provide advice on any other issues that it thinks may be relevant to a decision on whether or not to approve this application.
Nil.
Conclusion
The ACM considered that Ikervis had an overall negative benefit-risk profile for the proposed indication ‘Treatment of moderate to severe dry eye disease in adult patients with keratitis when prior use of artificial tears has not been sufficient’. This view was based on insufficient evidence of efficacy together with an increased frequency of installation pain and the fact that there are other products already available for treatment of dry eye disease in Australia.
[bookmark: _Toc69733545]Second round of risk-benefit analysis
Delegate’s considerations
The Delegate must make a decision under the therapeutic goods act in relation to quality, safety and efficacy.
In relation to quality:
The pharmaceutical chemistry evaluator has recommended approval with an exemption for the carton and vial labels, as discussed above. There are no other outstanding issues. 
In relation to efficacy:
The indication presented at the previous ACM referred to treatment of both the signs (for example corneal damage) and symptoms of DED. However, in both pivotal trials, Ikervis demonstrated a positive effect only on ocular signs (as measured by CFS score) and not on ocular symptom component. The efficacy assessment was based on both the sign and symptom components of the DED.
The revised indication for Ikervis refers to the positive results demonstrated in the sign component of DED, which is treatment of severe keratitis as measured by the CFS, a co-primary endpoint in SICCANOVE trial and part of the composite endpoint in SANSIKA trial. The efficacy assessment for the revised indication is based only on the sign component of the DED.
Table 7: Ikervis pivotal studies
	
	Study NVG06C103, SICCANOVE trial
	Study SVG10E117, SANSIKA trial 

	Objectives
	The co-primary endpoints of this study were:
Change in corneal fluorescein staining (modified Oxford scale) from Baseline to Day 168; and
Change in global score of ocular discomfort unrelated to study medication instillation (VAS), from Baseline to Day 168
	The primary endpoint was the CFS-OSDI composite responder rate at Month 6 (that is, the  end of Part 1).

	Results
	Corneal fluorescein staining: In the FAS with LOCF, the mean change from Baseline to Day 168 was -1.05 and -0.82 in the respectively groups with a difference of -0.22 (95% CI: ‑0.39, -0.06 p = 0.009).
The mean change in global ocular discomfort VAS score from Baseline to Day 168 was ‑12.82 (NOVA22007) and -11.21 (Vehicle) with no statistically significant difference (p =  0.808)
	In the FAS at Month 6, based on imputed data (according to randomised treatment group), the CFS-OSDI responder rate was 28.6% and 23.1% in the NOVA22007 and vehicle groups, respectively. This difference was not statistically significant.


The applicant has revised the indication for Ikervis to treatment of severe keratitis which is reflected in the positive results demonstrated in the sign component of DED, as measured by the CFS (a co-primary endpoint in the SICCANOVE trial and part of the composite endpoint in the SANSIKA trial). Severe keratitis is demonstrated by the CFS and is reflective of severe ocular surface damage observed in some patients with DED. It does not encompass the treatment of symptoms of the disease. As keratitis is a general term for inflammation of the cornea, reference to DED is necessary to clarify that the indication is for keratitis associated with DED and not due to other causes.
The initial clinical evaluation and assessment had acknowledged the benefit of Ikervis over vehicle on the CFS score and this the positive effect on CFS score was derived from an adult population with Grade 4 keratitis.
In the SICCANOVE trial although the combined primary efficacy endpoint (improvement in CFS score and improvement in symptoms) was not met, the two variables were assessed separately without any composite analysis, allowing the CFS results to stand independently. The improvement in CFS in this study was statistically significant (p = 0.009) and met the pre-specified criteria for a clinically relevant improvement.
Over the 6-month treatment period in the SANSIKA trial, a global treatment effect in favour of Ikervis over vehicle was observed regarding the change in the CFS score (0.35 units, p = 0.017), which was considered to be an important secondary endpoint. Statistical significance was reached by Month 3 (p = 0.024) and at the end of Part 1 of the trial (Month 6), the adjusted mean change in CFS score from Baseline was -1.76 with Ikervis and -1.42 with vehicle (p = 0.037). A beneficial effect of Ikervis on keratitis was further supported by a non-significant trend in the pre-defined CFS responder analyses (improvement of at least 2 grades and complete corneal clearing by Month 6) in favour of Ikervis. Post-hoc analysis showed superiority of Ikervis compared to vehicle when using a more stringent criterion for the CFS responder rate of ≥ 3 grades (35.6% versus 14.5%, p = 0.001).
A beneficial effect on inflammation was shown for Ikervis as indicated by the level of expression of HLA-DR, an immune-related marker elevated in conjunctival cells of DED patients. While HLA-DR expression remained elevated under vehicle, it dropped substantially with Ikervis treatment over the course of the study. The difference between Ikervis and vehicle was statistically significant at Month 1 (p = 0.019) and Month 6 (p = 0.021). Considering that inflammation has a key role in sustaining and worsening of DED, this finding was considered of relevance, although it was an exploratory endpoint, which limits the interpretability of the finding.
DED is a multifactorial disease that, despite different possible triggers and aetiologies, is based on a common underlying vicious circle of factors, including inflammation, which are inter-dependent and contribute to disease maintenance and progression. DED patients with severe keratitis are at risk of further complications. The available clinical data demonstrated an effect of Ikervis on the signs of DED which could help control the inflammatory process and prevents disease progression. 
A meta-analysis of patients with severe DED (CFS Grade 4 and OSDI ≥ 23) from the two Phase III studies included 319 patients (74 patients added from the SICCANOVE trial). The composite responder rate was in favour of Ikervis (29.5% versus 18.3%) with a statistically significant OR of 1.80, although the lower limit of the 95% CI was close to unity (1.04).
In summary, Ikervis has satisfactorily established efficacy for the revised indication:
Treatment of severe keratitis in adult patients with dry eye disease which has not improved despite treatment with tear substitutes.
which is based on the sign component of DED.
In relation to safety:
Dry eye can cause damage to the ocular surface and is itself associated with symptoms of ocular discomfort.[footnoteRef:19] [19:  Lemp MA. Management of dry eye disease. Am J Mang Care. 2008; 14: S88-101] 

Ikervis is once per day dosing. The ocular AEs such as eye irritation or pain, or instillation site pain or irritation were mostly mild to moderate and always transient. These adverse events are mentioned in the PI and Consumer Medicines Information (CMI) to inform prescribers and patients.
Proposed action
[bookmark: _Ref64624371]Corneal damage in patients whose keratitis has become severe, can, if left untreated, lead to potential loss of visual acuity and blindness. In the most severe forms of keratitis, there is a risk of complications such as keratinisation of the ocular surface, the occurrence of corneal scarring, a thinning or corneal neovascularisation, sterile or microbial corneal ulcerations with a risk of perforation of the cornea and vision loss.[footnoteRef:20] [20:  Feder et al. American Academy of Ophtalmology Corneal/External Disease Panel. Preferred
Paractive Pattern Guidelines. Dry eye Syndrome – Limited Revision. San Francisco 2011] 

Keratitis is a key factor assessed in the initial diagnosis of DED and is regularly monitored as part of the ongoing management of patients with DED. Keratitis represents damage or lesions on the corneal surface; it predisposes the cornea to secondary infections and can result in sight-threatening sequalae.19 The data evaluated for Ikervis has demonstrated a statistically significant and clinically relevant improvement in keratitis as measured by CFS.
The available clinical evidence supports a benefit of Ikervis on DED signs as shown by an improvement in ocular surface damage (reduced CFS). Furthermore, there was some evidence for a prolonged anti-inflammatory effect of Ikervis (reduced HLA-DR expression), which is of relevance as inflammation is known to be key in sustaining and worsening of DED. Together, the improvements in keratitis and inflammation by Ikervis appear clinically meaningful even in absence of an effect on symptoms, as they help prevent disease progression and worsening.
The extent of ocular surface damage is predictive of disease progression and thus by improving the severity of keratitis, Ikervis may help to prevent serious complications. The effect on HLA-DR as an inflammation marker is of relevance and indicates an anti-inflammatory effect of Ikervis at the ocular surface, which could help to disrupt the vicious disease cycle of DED.
The revised indication (from treatment of DED in adult patients with severe keratitis) to treatment of severe keratitis in adult patients with dry eye disease is considered to be more in line with the demonstrated treatment effect on signs. In this population, Ikervis would represent an effective treatment option.
Overall, the AEs observed were consistent with those expected in a DED patient population with associated co-morbidities and receiving a topical formulation of ciclosporin.
In light of the totality of the evidence, with this revised indication, the Delegatethinks the benefits of Ikervis outweigh its risks in the treatment of severe keratitis in adult patients with dry eye disease, which has not improved despite treatment with tear substitutes. Thus, the benefit-risk balance is considered favourable.
Advisory Committee considerations[footnoteRef:21] [21:  The ACM provides independent medical and scientific advice to the Minister for Health and the Therapeutic Goods Administration (TGA) on issues relating to the safety, quality and efficacy of medicines supplied in Australia including issues relating to pre-market and post-market functions for medicines.
The Committee is established under Regulation 35 of the Therapeutic Goods Regulations 1990. Members are appointed by the Minister. The ACM was established in January 2017 replacing Advisory Committee on Prescription Medicines (ACPM) which was formed in January 2010. ACM encompass pre and post-market advice for medicines, following the consolidation of the previous functions of the Advisory Committee on Prescription Medicines (ACPM), the Advisory Committee on the Safety of Medicines (ACSOM) and the Advisory Committee on Non-Prescription Medicines (ACNM). Membership comprises of professionals with specific scientific, medical or clinical expertise, as well as appropriate consumer health issues relating to medicines.] 

The Advisory Committee on Medicines (ACM), having considered the evaluations and the Delegate’s overview, as well as the sponsor’s response to these documents, advised the following.
Specific advice to the Delegate
1. Does the benefit risk profile of Ikervis appear favourable for the revised indication, ‘Treatment of severe keratitis in adult patients with dry eye disease which has not improved despite treatment with tear substitutes’?
The ACM advised that the benefit-risk profile of Ikervis is favourable for the revised indication. The ACM was of the view that the product provides another treatment option for dry eye patients with severe corneal fluorescein staining, for whom there are currently few treatment options.
The committee is (also) requested to provide advice on any other issues that it thinks may be relevant to a decision on whether or not to approve this application.
The ACM agreed that prescribing of Ikervis should be restricted to ophthalmologists. Ophthalmologists are experienced in differentiating patients with severe disease from those with milder disease (for whom lubricants would be more appropriate).
The ACM discussed that in real-world clinical practice, the definition of ‘severe keratitis’ is mainly centred around ‘clinically significant corneal staining’, rather than a particular scoring system.
Conclusion
The ACM considered this product to have an overall positive benefit-risk profile for the indication:
Treatment of severe keratitis in adult patients with dry eye disease which has not improved despite treatment with tear substitutes.
[bookmark: _Toc69733546]Outcome
[bookmark: _Toc247691533][bookmark: _Toc314842517]Based on a review of quality, safety and efficacy, the TGA approved the registration of Ikervis (ciclosporin) 1 mg/mL, eye drops emulsion, ampoule, indicated for:
Treatment of severe keratitis in adult patients with dry eye disease which has not improved despite treatment with tear substitutes.
Specific conditions of registration applying to these goods
Ikervis (ciclosporin) is to be included in the Black Triangle Scheme. The PI and CMI for Ikervis must include the black triangle symbol and mandatory accompanying text for five years, which starts from the date that the sponsor notifies the TGA of supply of the product.
This approval does not impose any requirement for the submission of Periodic Safety Update reports (PSUR). The sponsor should note that it is a requirement that all existing requirements for the submission of PSURs as a consequence of the initial registration or subsequent changes must be completed.
[bookmark: _Toc69733547]Attachment 1. Product Information
The PI for Ikervis approved with the submission which is described in this AusPAR is at Attachment 1. For the most recent PI, please refer to the TGA website at <https://www.tga.gov.au/product-information-pi>.
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