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Disclaimer: The information in this document is intended to help Canadian health care decision-makers, health care professionals, health systems leaders,
and policy-makers make well-informed decisions and thereby improve the quality of health care services. While patients and others may access this document,
the document is made available for informational purposes only and no representations or warranties are made with respect to its fitness for any particular
purpose. The information in this document should not be used as a substitute for professional medical advice or as a substitute for the application of clinical
judgment in respect of the care of a particular patient or other professional judgment in any decision-making process. The Canadian Agency for Drugs and
Technologies in Health (CADTH) does not endorse any information, drugs, therapies, treatments, products, processes, or services.

While care has been taken to ensure that the information prepared by CADTH in this document is accurate, complete, and up-to-date as at the applicable date
the material was first published by CADTH, CADTH does not make any guarantees to that effect. CADTH does not guarantee and is not responsible for the
quality, currency, propriety, accuracy, or reasonableness of any statements, information, or conclusions contained in any third-party materials used in preparing
this document. The views and opinions of third parties published in this document do not necessarily state or reflect those of CADTH.

CADTH is not responsible for any errors, omissions, injury, loss, or damage arising from or relating to the use (or misuse) of any information, statements, or
conclusions contained in or implied by the contents of this document or any of the source materials.

This document may contain links to third-party websites. CADTH does not have control over the content of such sites. Use of third-party sites is governed by
the third-party website owners’ own terms and conditions set out for such sites. CADTH does not make any guarantee with respect to any information
contained on such third-party sites and CADTH is not responsible for any injury, loss, or damage suffered as a result of using such third-party sites. CADTH
has no responsibility for the collection, use, and disclosure of personal information by third-party sites.

Subject to the aforementioned limitations, the views expressed herein are those of CADTH and do not necessarily represent the views of Canada’s federal,
provincial, or territorial governments or any third party supplier of information.

This document is prepared and intended for use in the context of the Canadian health care system. The use of this document outside of Canada is done so at
the user’s own risk.

This disclaimer and any questions or matters of any nature arising from or relating to the content or use (or misuse) of this document will be governed by and
interpreted in accordance with the laws of the Province of Ontario and the laws of Canada applicable therein, and all proceedings shall be subject to the
exclusive jurisdiction of the courts of the Province of Ontario, Canada.

The copyright and other intellectual property rights in this document are owned by CADTH and its licensors. These rights are protected by the Canadian
Copyright Act and other national and international laws and agreements. Users are permitted to make copies of this document for non-commercial purposes
only, provided it is not modified when reproduced and appropriate credit is given to CADTH and its licensors.

Redactions: Confidential information in this document has been redacted at the request of the manufacturer in accordance with the CADTH Common Drug
Review Confidentiality Guidelines.

About CADTH: CADTH is an independent, not-for-profit organization responsible for providing Canada’s health care decision-makers with objective evidence
to help make informed decisions about the optimal use of drugs, medical devices, diagnostics, and procedures in our health care system.

Funding: CADTH receives funding from Canada’s federal, provincial, and territorial governments, with the exception of Quebec.
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LATANOPROST (MONOPROST — Laboratoires Thea)

Indication: Glaucoma and Ocular Hypertension

Recommendation

The CADTH Canadian Drug Expert Committee (CDEC) recommends that preservative-free latanoprost 50 pug/mL ophthalmic solution
(Monoprost) be reimbursed for the reduction of intraocular pressure (IOP) in patients with open-angle glaucoma or ocular
hypertension, if the following condition is met:

Condition

e The drug plan cost of treatment with Monoprost should not exceed the drug plan cost of treatment with the least costly
prostaglandin analogue (PGA).

Reasons for the Recommendation

1. There is no evidence that Monoprost is more efficacious than other PGA formulations. Specifically, results from two phase I,
investigator-masked, randomized controlled trials (RCTs) (pivotal study LT2345-PIII-12/08, N = 404; supportive study LT2345-
001, N = 334) showed similar efficacy in lowering IOP between Monoprost and benzalkonium chloride (BAK)-preserved
latanoprost (Xalatan) during a period of 84 days. The 95% confidence interval (Cl) for the difference between treatment groups
in mean change in IOP from baseline to days 15, 42, and 84 met the pre-specified non-inferiority margin of 1.5 mm Hg in the
pivotal study and was within the equivalence margin of 1.5 mm Hg in the supportive study.

2. CDEC concluded that the potential tolerability benefits of Monoprost over Xalatan had not been demonstrated. This conclusion
was based on methodological limitations (the lack of validated instruments to assess tolerability outcomes, the absence of
patient masking, and the lack of control for multiple statistical testing) and uncertainty in the clinical meaningfulness of the
observed differences in tolerability outcomes (conjunctival hyperemia and symptoms of ocular discomfort) between treatment
groups in the pivotal study. In addition, there were no observed differences in tolerability between Monoprost and Xalatan in the
supportive study.

3. At the submitted price of $20.54 per pack of 30 single-use containers, the base case of the manufacturer’s cost-utility analysis
reported an incremental cost-utility ratio (ICUR) of $217,790 per quality-adjusted life-year (QALY) compared with generic BAK-
preserved latanoprost. Monoprost was not cost-effective compared with other PGAs, based on the CADTH Common Drug
Review (CDR) base case. A price reduction of more than 50% is required for Monoprost to achieve an ICUR of $50,000 per
QALY compared with BAK-preserved latanoprost. A price reduction of approximately 65% is required for Monoprost to be priced
equivalently to BAK-preserved latanoprost on a per drop basis.

Of Note

e CDEC noted that, although Monoprost is the first Health Canada—approved preservative-free PGA, there are other publicly
reimbursed BAK-free treatment options available for patients with open-angle glaucoma or ocular hypertension who are unable
to tolerate BAK-preserved options.

e CDEC noted that the studies included in this review assessed Monoprost as first-line monotherapy; consequently, there was no
evidence for CDEC to consider recommending Monoprost for other lines of treatment.

Discussion Points

e CDEC noted that preservatives in topical ophthalmic solutions have been associated with ocular surface disease. The
implication is that Monoprost could offer improved patient tolerability, adherence, and overall ocular health. In addition to the
tolerability results of the pivotal and supportive study for Monoprost, CDEC considered the evidence from a phase IV study and
an adjusted indirect treatment comparison reviewed by CDR. These studies, however, had methodological limitations similar to
those of the pivotal and supportive study. Therefore, the committee considered the evidence reviewed to be insufficient to
suggest that Monoprost has better tolerability than BAK-preserved latanoprost.
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Background

Monoprost has a Health Canada—approved indication for the reduction of IOP in patients with open-angle glaucoma or ocular
hypertension. Monoprost is a preservative-free formulation of latanoprost, a PGA. It is available as a 50 pg/mL topical ophthalmic
solution in single-dose units, and the Health Canada—approved dose is one drop in the affected eye(s) once daily.

Summary of CDEC Considerations

The committee considered the following information prepared by CDR: a systematic review of RCTs of Monoprost and a critique of
the manufacturer’'s pharmacoeconomic evaluation. The committee also considered input from a clinical expert with experience in
treating patients with open-angle glaucoma and ocular hypertension.

Patient Input

No patient input was received for this submission.

Clinical Trials

The systematic review included two investigator-blinded RCTs of patients with ocular hypertension or open-angle glaucoma. Patients
enrolled in both studies had primary open-angle glaucoma or ocular hypertension and were on latanoprost 0.005% monotherapy for
at least nine months in the LT2345-PII1I-12/08 study (N = 404) and at least four weeks in the LT2345-001 study (N = 334). Following
a washout period, patients in both trials self-administered one drop of Monoprost or Xalatan (benzalkonium chloride—preserved
latanoprost 0.005%) daily in the evening in the eligible eye or eyes. Patients were followed up for 84 days.

Because of the single-masked nature of the studies, there was some risk of bias in patient-reported outcomes such as ocular
symptoms and adverse events. Measurements of treatment compliance were based on patient recall, and drug accountability was
affected by the fact that it was easier to count returned single-dose Monoprost units than multi-dose bottles of Xalatan, which were
not weighed.

Outcomes
Outcomes were defined a priori in the CDR systematic review protocol. Of these, the committee discussed the following:

e |OP: Change in IOP from baseline to days 15, 42, and 84 was measured using Goldmann applanation tonometry, which is
considered the gold standard for measuring I0P.

e  Conjunctival hyperemia: Change in conjunctival hyperemia from baseline to days 15, 42, and 84 was assessed using the
McMonnies photographic scale. Conjunctival hyperemia is redness in the eye membrane covering the front of the eye and lining
the inner surface of the eyelids; it results from vasodilation of the conjunctival vessels. The McMonnies photographic scale
consists of photographs of the inferior conjunctiva representing six levels of hyperemia (1 to 6, with higher numbers indicating
more severe hyperemia). Investigators determined which level most closely corresponded to the patient’'s degree of hyperemia.
No minimal clinically important difference was identified.

e  Ocular symptoms: At each post-baseline visit in both trials, patients were asked whether they had felt the ocular symptoms of
pruritus, burning/stinging, blurred vision, sticky eye sensation, eye dryness sensation, or foreign body sensation upon instillation
of the study medication since the previous visit. Patients graded each symptom on a four-point ordinal scale ranging from 0 or
“none” to 3 or “very disturbing.” In the LT2345-PI11-12/08 study, a total symptom score was calculated by dividing the sum of the
individual symptom scores by the number of symptoms experienced. No minimal clinically important difference was identified for
the total symptom score. Patients in the LT2345-PIII-12/08 study also graded eye dryness sensation, foreign body sensation,
irritation/burning/stinging, itching, photophobia, or tearing experienced at least one hour before or after instillations.

e Compliance with study medication: In the LT2345-PI11-12/08 study, compliance was based on patients’ recall during questioning
and, in the LT2345-001 study, it was based on the count of returned drug containers.
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The primary outcome in the LT2345-P111-12/08 study was the change in IOP at 9:00 a.m. from baseline to day 84 in the study eye.
Non-inferiority of Monoprost compared with Xalatan was assessed for this end point using a margin of 1.5 mm Hg. The primary
outcome in the LT2345-001 study was study eye IOP at 8:00 a.m., 10:00 a.m., and 4:00 p.m. on each of days 15, 42, and 84.
Equivalence in IOP change from baseline of Monoprost compared with Xalatan was assessed using a margin of 1.5 mm Hg for all
nine comparisons and a margin of 1.0 mm Hg for five of nine comparisons.

Efficacy

In the two RCTs, mean IOP efficacy from baseline to days 15, 42, and 84 was similar between Monoprost and Xalatan. Non-
inferiority in efficacy was established for Monoprost compared with Xalatan in the LT2345-PIII-12/08 study. The 95% CI for the
difference between treatment groups in mean change in IOP from baseline to day 84 at 9:00 a.m. was within the pre-specified 1.5
mm Hg non-inferiority margin (mean 0.42; 95% CI, 0.00 to 0.84 mm Hg). In the LT2345-001 study, mean change in study eye IOP
from baseline between Monoprost and Xalatan met the 1.5 mm Hg equivalence criterion but not the 1.0 mm Hg criterion that needed
to be met by the majority of the measurements. That is, the 95% ClI for the difference between treatment groups in mean change of
IOP from baseline to each of days 15, 42, and 84 at all three times of day fell within a 1.5 mm Hg margin, and the first pre-specified
criterion for equivalence was met. However, only four of the nine 95% Cls met the 1.0 mm Hg margin, so the second criterion for
equivalence was not met in the main analysis.

Tolerability

Outcomes other than the primary efficacy outcomes were not controlled for type | error and should be treated as exploratory in
nature. The trials were not powered to assess outcomes other than the primary efficacy outcomes.

In the LT2345-P111-12/08 study, severe hyperemia (score of 5 or 6 on the McMonnies photographic scale) was not observed in any of
the patients after baseline. Although score distributions differed between the Monoprost and Xalatan groups at days 42 and 84, the
percentages of patients with moderate hyperemia (score of 3 or 4) were only 4.9% and 5.3% in the Monoprost group and 8.6% and
7.6% in the Xalatan group. In the LT2345-001 study, the mean hyperemia score did not differ between the treatment groups.

For each ocular symptom evaluated upon instillation of study medication in both trials, the symptom was rated as “disturbing” or “very
disturbing” (as opposed to “none” or “present not disturbing”) by less than 4% of patients in each treatment group at each time point.
In the LT2345-P111-12/08 study, ocular symptoms between instillations were “disturbing” or “very disturbing” in less than 6% of
patients in each treatment group at each time point. As well, in the Xalatan group, score distributions tended to be more severe for
burning/stinging upon instillation at all time points. However, absolute differences in percentage between groups were less than 3%
for patients with “disturbing” or “very disturbing” burning/stinging.

Based on patient recall in the LT2345-PIII-12/08 study, the study medication protocol was completely followed in fewer patients in the
Monoprost group than in the Xalatan group according to questioning at day 42 (78% versus 93%) and day 84 (82% versus 91%). All
of the six patients reporting less than 70% compliance (based on the number of instillations) were in the Monoprost group.

Harms

In both trials, no serious ocular adverse events were reported. Ocular adverse events were fewer with Monoprost than with Xalatan
in the LT2345-PII1-12/08 study (9% versus 12% of patients) and in the LT2345-001 study (14% versus 23% of patients). The most
frequent ocular adverse events were pain at the instillation site, conjunctival hyperemia, and punctate keratitis. Conjunctival
hyperemia, allergic conjunctivitis, blepharitis, drug intolerance, punctate keratitis, and pain at the instillation site were more frequent
in the patients taking Xalatan, although the proportions of patients with each adverse event were low (5% or less). There was
potential for bias in the reporting of adverse events, as patients were not blinded to the study medication they were receiving.

Indirect Treatment Comparisons

An additional search for indirect treatment comparisons and network meta-analyses found one indirect comparison meta-analysis of
RCTs of Monoprost with other PGAs. The objective of the meta-analysis was to evaluate the efficacy in lowering IOP and the safety
of Monoprost monotherapy compared with monotherapy using other PGAs for the treatment of open-angle glaucoma and ocular

DRUG REIMBURSEMENT RECOMMENDATION Preservative-free latanoprost 50 pg/mL ophthalmic solution (Monoprost) — CDEC Meeting — March 21, 2018 5
Notice of Final Recommendation — April 24, 2018



CADTH

hypertension. Indirect comparisons were available between Monoprost and sofZia-preserved travoprost 0.004%, bimatoprost 0.03%,
and bimatoprost 0.01% for the outcome of hyperemia. Indirect comparisons for the efficacy outcomes were available only for the
bimatoprost therapies. The mean differences in IOP after three months of treatment between Monoprost and the two bimatoprost
comparators were 0.49 mm Hg and 0.19 mm Hg in favour of bimatoprost 0.03% and bimatoprost 0.01%, respectively. The mean
difference in IOP reduction after three months of treatment between Monoprost and bimatoprost 0.03% was 0.94 mm Hg in favour of
bimatoprost 0.03%, although the difference was not statistically significant. Monoprost was not favoured in any of the efficacy
comparisons, but the mean differences in IOP were not clinically important. Results for hyperemia indicated statistically significantly
lower proportions of patients with hyperemia with Monoprost therapy compared with sofZia-preserved travoprost and bimatoprost
0.03% and 0.01%, with mean odds ratios ranging from 0.18 to 0.37. There were significant limitations that contributed to uncertainty
in the estimates. These included lack of information on quality assessment of individual studies, methods used to derive individual
study estimates, differences in instruments used to measure IOP, varying definitions of hyperemia, potential bias in hyperemia
assessments, and concerns with the accuracy of data extraction from the individual studies. Pooling of hyperemia estimates was
likely inappropriate, as the outcome was not well defined.

Cost and Cost-Effectiveness
The manufacturer’s submitted price was $20.54 per pack of 30 single-use containers, corresponding to a price of $0.68 per day.

The manufacturer submitted a cost-utility analysis based on a decision tree and a Markov model, comparing Monoprost with other
PGAs (bimatoprost 0.01%, bimatoprost 0.03%, travoprost Z, BAK-preserved latanoprost) for the treatment of patients with ocular
hypertension or open-angle glaucoma. The analysis was carried out from the Canadian public-payer perspective during a 41-year
(lifetime) time horizon. Patient characteristics were based on the pivotal trial of Monoprost, and all patients were assumed to be
treated bilaterally. A decision tree was used to reflect patients moving through alternative therapies, based on treatment response,
during a period of one year. At the end of the decision tree, patients entered the Markov model and cycled through the model at one-
year cycles. The Markov model was used to predict the long-term progression of the disease through six health states: ocular
hypertension, mild open-angle glaucoma, moderate open-angle glaucoma, advanced open-angle glaucoma, blindness, and death.
Changes in IOP were assumed to affect the risk of progression from ocular hypertension to mild open-angle glaucoma but did not
affect transition probabilities in the more severe health states (e.g., from the mild open-angle glaucoma to blindness health states).
The comparative safety and efficacy of first-line Monoprost compared with other available PGAs were obtained from a published
indirect treatment comparison, while the efficacy and safety of the second-line monotherapy and biotherapy were assumed from a
separate indirect treatment comparison.

In the manufacturer’s probabilistic base-case analysis, when considering all treatments, Monoprost was the optimal therapy at a
willingness-to-pay threshold greater or equal to $217,790 per QALY. If the willingness-to-pay is less than $217,791 per QALY,
generic BAK-preserved latanoprost is the optimal therapy. All other PGAs were dominated by generic BAK-preserved latanoprost.

CDR identified several key limitations of the manufacturer's model.

e There is uncertainty in the efficacy and safety of Monoprost compared with other PGAs, given the poor methodological
quality of the studies included in the published indirect treatment comparison.

o The manufacturer incorrectly used the full price of branded travoprost, BAK-preserved latanoprost, and latanoprost-timolol
(second-line), rather than the price paid by the public payer, which is lower.

e The manufacturer assumed that adherence would be greater with preservative-free treatments, which was not justified
based on data from studies of preservative-free treatments.

o The manufacturer's model lacked stability at 5,000 iterations.

CDR conducted a base case using revised comparator costs and equal adherence rates (67.5%), correcting minor model errors, and
increasing the number of iterations to 20,000. This led to Monoprost being the optimal therapy at a willingness-to-pay threshold
greater than or equal to $268,842 per QALY. If a decision-maker’s willingness-to-pay is less than $268,842 per QALY, generic BAK-
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preserved latanoprost is the optimal therapy. All other PGAs were dominated. A price reduction of more than 50% is required for
Monoprost to achieve an ICUR of $50,000 per QALY compared with BAK-preserved latanoprost.

However, as noted in the limitations, there was significant uncertainty regarding the comparative safety and efficacy of Monoprost
compared with other PGA therapies, particularly regarding the perceived benefits associated with a potential reduction in hyperemia.
Therefore, the ICURs presented should be interpreted with caution. Given this uncertainty, CDR noted that a price reduction of
approximately 65% is required for Monoprost to be priced equivalently to BAK-preserved latanoprost on a per drop basis.
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