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Protocol Amendments

Section Amendment Protocol Page
Number
Clinical Review Devices not approved and indicated for minimally invasive glaucoma 11

surgery (MIGS) according to the Medical Devices Active Licence Listing
(MDALL) at the time of protocol development (i.e., January 2018) were
excluded. The Hydrus Microstent was subsequently approved by Health
Canada and listed in the MDALL after publication of the protocol for this
review, and therefore this device was not included as an eligible device in
the protocol but is included as such in this report.

Patients’ Perspectives and Studies from non-comparable health care systems were excluded due to 23
Experiences Review the interconnectedness of patients’ perspectives and experiences with

treatment and the health care system.
Patients’ Perspectives and A Confidence in the Evidence from Reviews of Qualitative Research 24
Experiences Review (CERQual) assessment was not completed as attempts to use CERQual

found that it was difficult to apply to the findings of this review, which are
interpretive and not aggregative.

Patients’ Perspectives and Qualitative data-analysis software was not used, and instead memoing and 25
Experiences Review diagramming was used.
Ethical Issues Analysis Because no published studies were retrieved either in the commercially 30-31

published or grey literature that directly examined ethical legal and social
issues, bearing on glaucoma or MIGS, the selection criteria were broadened
to include bodies of research and commentary that dealt with issues
indirectly or analogously related to potential ethical issues identified in the
Environmental Scan and through expert recommendations.
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Executive Summary

Background

Issue

Glaucoma is an optic neuropathy characterized by progressive damage to the optic nerve
that leads to visual impairment and potentially irreversible blindness. It is estimated that
glaucoma affects more than 400,000 Canadians, with the direct cost in Canada estimated at
$300 million per year. The treatment spectrum for glaucoma extends from pharmacotherapy
to invasive filtration surgery, and existing treatments have strengths and limitations. The
introduction of micro-invasive or minimally invasive glaucoma surgery (MIGS) devices and
procedures presents a newer surgical option that may fill a previously existing gap in the
glaucoma treatment paradigm, or may even be considered as the first-line therapy in some
patients. As of June 2018, there were 11 MIGS devices and procedures approved for use in
Canada, each of which is unique in its structure and/or mechanism of action; MIGS can be
performed alone or in combination with cataract surgery. In general, there is growing
demand for and use of MIGS. However, the direct and indirect costs of MIGS can be
considerable, and coverage under the public health insurance plans is inconsistent across
jurisdictions. Therefore, there is a need to clarify current policy on access and
reimbursement related to MIGS devices and procedures. Specifically, the aim of this Health
Technology Assessment was to inform the following policy questions:

What is the optimal use, including appropriate patient selection, of MIGS devices and
procedures for adults with glaucoma? Should MIGS devices and procedures be
funded by the public health care system?

Objectives and Research Questions

The purpose of this HTA is to inform the policy questions through an assessment of the
clinical effectiveness and safety, cost-effectiveness, patients’ perspectives and experiences,
ethical issues, and implementation issues of MIGS devices and procedures for adults with
glaucoma.

Clinical Review
1. What is the comparative clinical effectiveness of MIGS devices and procedures versus
each other, pharmacotherapy, laser therapy, or filtration surgery, for the treatment of
glaucoma in adults?

2. What is the comparative safety of MIGS devices and procedures versus each other,
pharmacotherapy, laser therapy, or filtration surgery, for the treatment of glaucoma in
adults?

3. What is the comparative clinical effectiveness of MIGS devices and procedures
performed in combination with cataract surgery versus a different MIGS plus cataract
surgery, filtration surgery plus cataract surgery, or cataract surgery alone for the
treatment of glaucoma in adults?

4. What is the comparative safety of MIGS devices and procedures performed in
combination with cataract surgery versus a different MIGS plus cataract surgery,
filtration surgery plus cataract surgery, or cataract surgery alone for the treatment of
glaucoma in adults?
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Economic Evaluation

5. What is the cost-effectiveness of MIGS devices and procedures versus each other,
pharmacotherapy, laser therapy, or filtration surgery, for the treatment of glaucoma in
adults?

Patients’ Perspectives and Experiences Review

6. What are the perspectives and experiences of patients with glaucoma regarding
glaucoma and their treatment, and of their caregivers?

Ethical Issues Analysis
7. What are the major ethical issues raised by the use of MIGS devices and procedures?
8. What are the broader legal, social, and cultural considerations?

Implementation Issues Analysis

9. What are the challenges and enablers affecting the use of MIGS devices and
procedures in Canada for the treatment of adult patients with glaucoma?

Clinical Evidence

Methods

A systematic review of primary studies was conducted. Online bibliographic databases were
searched for comparative studies published since January 1, 2000, in English or French,
and a supplementary grey literature search was also conducted. Studies were eligible for
inclusion if they compared the clinical effectiveness or safety of MIGS with that of a different
MIGS device or procedure, pharmacotherapy, laser therapy, or filtration surgery (including
glaucoma drainage devices and Trabeculectomy), or of MIGS in combination with cataract
surgery compared with cataract surgery alone, or filtration surgery in combination with
cataract surgery in adults with glaucoma. Study screening was conducted in duplicate; data
extraction was conducted by one reviewer and verified by a second independent reviewer.
The quality of the evidence was systematically assessed in duplicate using the Cochrane
Risk of Bias assessment tool for randomized controlled trials, and the Risk of Bias In Non-
randomized Studies of Interventions tool for non-randomized interventions and observational
studies. The overall quality of evidence for each outcome by each study design was
assessed using the Grading of Recommendations Assessment, Development and
Evaluation (GRADE) framework. Narrative syntheses were conducted for each outcome,
structured around each comparison and study design. The results of the included studies
were pooled, using random-effects meta-analyses, if data were sufficiently homogeneous in
terms of clinical, methodological, and statistical characteristics.

Findings

Thirty-two studies in 35 publications were identified that provided evidence on the clinical
effectiveness or safety of MIGS versus comparators (24 unique pairwise comparisons).
Across studies, the mean patient age ranged from approximately 54 to 79 years, men and
women were equally represented, and the majority of patients were white. Patients with
mild-to-moderate glaucoma were most commonly included, although nine studies also
included some patients with advanced or severe glaucoma. All studies primarily included
patients with open-angle glaucoma, and 20 studies also included some patients with
different types of glaucoma (e.g., angle-closure or pseudoexfoliation). The quality of the
evidence ranged from “very low” to “high” across outcomes, comparisons, and study
designs. The most common limitations of the evidence were: 1) serious risk of bias that
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reduced the level of confidence in the observed effects, and 2) serious imprecision (e.g.,
only a single study for a given comparison, no measures of variability, or wide variability
leading to uncertainty about the true magnitude of the effect). Common sources of bias
included: 1) bias due to confounding (e.g., treatment assignment based on patient
characteristics, or significant differences between groups at baseline were not controlled), 2)
bias in measurement of outcomes (e.g., no consideration of diurnal variation in intraocular
pressure [IOP] or IOP being measured without medication washout, or the method of
measuring number of medications or adverse events [AEs] not being reported), and 3)
reporting bias (e.g., data only being reported at a subset of the time points at which they
were measured). In the context of these limitations, in general, there was insufficient
evidence for the comparative clinical effectiveness and safety of MIGS versus
pharmacotherapy, laser therapy, different MIGS (i.e., one type of MIGS versus another), or
filtration surgery. The clinical effectiveness of MIGS in combination with cataract surgery
tended to be more favourable than cataract surgery alone, however findings for comparative
safety were mixed. There was insufficient evidence for the comparative clinical effectiveness
and safety of MIGS in combination with cataract surgery versus filtration surgery in
combination with cataract surgery. Most reported AEs were considered minor in all
treatment groups; however, when major AEs were observed, between-group differences
were uncertain. The evidence for AEs was “very low” quality, in part because the method of
measuring AEs was not reported in any study (therefore, it is uncertain whether there was
any restriction on what was considered an AE, whether data on all patient-important AEs
were collected, or whether information was captured systematically across patients or by
convenience [e.g., in only those patients who returned to the study centre for treatment]).
There was no definitive evidence regarding which MIGS might be preferable, either overall
or for a subset of patients.

Economic Evidence

Methods

A Markov model was constructed to examine the cost-effectiveness of MIGS, with or without
cataract surgery, compared with alternative treatments over a patient’s lifetime from a
Canadian health care payer perspective. Given the heterogeneity in the 24 pairwise
comparisons of MIGS versus relevant comparators that were identified in the Clinical
Review, the model was adapted to provide five pairwise comparisons on MIGS to specific
classes of therapy (i.e., pharmacotherapy, laser therapy, filtration surgery, cataract surgery,
or filtration surgery + cataract surgery). The patient population in each analysis reflected the
respective clinical studies and, as such, differed in terms of age and disease severity. The
Clinical Review provided the relative treatment effects for each pairwise comparison in terms
of IOP and medication reduction, in which the change in IOP was mapped to change in
visual field to estimate the difference in rate of change in glaucoma progression between
treatments. Health states in the model were defined according to the Hodapp-Parrish-
Anderson staging for disease severity and were associated with state-specific utility weights
and costs. The primary outcome was incremental cost per quality-adjusted life-years
(QALYs) gained in 2018 Canadian dollars (i.e., incremental cost-utility ratio [[CUR]). Given
that MIGS is a heterogeneous group of devices with potentially different relative treatment
effects and costs, specific criteria were used to select the MIGS device informing the
reference-case analyses for each comparison with sensitivity analyses performed on the
other MIGS devices, if possible.
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Findings

Given the availability of the clinical evidence, the Economic Evaluation considered MIGS in
comparison with alternate therapies in patients at varying stages of the disease and was
unable to examine scenarios where multiple treatment options might be suitable for
particular groups of patients. The findings suggest that there are some comparisons where
MIGS may be cost-effective whereas, in other cases, MIGS are unlikely to be economically
attractive. Specifically, in patients with moderate glaucoma, the ICUR for MIGS compared
with pharmacotherapy was found to be $18,808 per QALY, whereas MIGS was found to be
dominated by laser surgery in patients with mild glaucoma (i.e., MIGS was more costly and
produced fewer QALYSs). If performed alongside cataract surgery, the ICUR for MIGS was
$63,626 per QALY (range across different MIGS devices: $5,984 per QALY to $108,934 per
QALY) compared with cataract surgery alone. The economic model found that MIGS
compared with filtration surgery, with or without cataract surgery, was less costly but also
resulted in fewer QALYs.

Among all models, the incremental difference in QALYs and costs were relatively small (i.e.,
incremental QALYs ranged from —0.07 to 0.039; incremental costs ranged from —$3,267 to
$1,726). The findings were sensitive to changes in comparative treatment effects and total
costs of MIGS, especially for the comparisons against more invasive surgical options (i.e.,
filtration surgery, with or without cataract surgery). Expected differences in QALY's between
comparisons were found to be incurred throughout the analyzed time frame of the economic
model; yet, there remained limited clinical evidence beyond the surrogate outcome of IOP
reduction and the majority of clinical studies have so far reported follow-up of patients up to
a maximum of one year. With the exception of the comparison of MIGS (Hydrus Microstent)
+ cataract surgery compared with cataract surgery alone, which was based on “high” quality
evidence, the rest of the comparisons were informed by clinical studies with evidence
deemed to be of lower quality. Adequately powered studies using clinically important
outcome measures with longer follow-up periods may be useful to confirm and validate the
findings of the Economic Evaluation. Incremental costs between comparators occurred early
in the model and were largely driven by initial surgery-related costs. Variability in costs
exists between settings and jurisdictions, and in some instances, uncertainty remains
regarding the true costs of MIGS as they are not currently performed in certain jurisdictions.
Caution is therefore required in interpreting these findings given the uncertainty in relative
efficacy and cost; however, the economic results do suggest that, if used indiscriminately,
MIGS may not always be the most cost-effective treatment option in certain patient groups.

Patients’ Perspectives and Experiences Evidence

Methods

A systematic review and thematic synthesis of primary qualitative research describing the
perspectives and experiences of patients with glaucoma, and those of their caregivers, was
conducted. Patient engagement occurred throughout the project and involved conversations
with three female patients with glaucoma, two of whom had undergone MIGS.

Findings

Fifteen included publications were identified that reported on qualitative research on
patients’ and caregivers’ perspectives and experiences of glaucoma. These studies were
critically appraised as being of low quality.

CADTH OPTIMAL USE Optimal Use of Minimally Invasive Glaucoma Surgery: A Health Technology Assessment 18



CADTH

The results of the thematic synthesis centred around patients’ experiences and perceptions
of glaucoma. A diagnosis of glaucoma was unexpected, typically patients explained vision
changes as part of normal aging, not as a prompt to seek vision care. This means that those
without routine vison care may be more at risk for being diagnosed with more advanced
glaucoma and therefore be ineligible for MIGS. Pharmacotherapy in the form of eye drops
was disruptive to patients’ lives. Despite a range of creative and committed responses,
patients with comorbidities and busy lives with travel or lack of routine made adherence
difficult. Reducing the number and frequency of medications was valued by patients.
Patients expressed a range of views on glaucoma surgeries, from being a last resort to
freedom from eye drops. Some may be conservative in assuming the risks of a surgery
where blindness is a possibility. Patients experienced glaucoma as an illness, not as a
disease. This means that a patient’s experience of glaucoma was shaped by, but not
reducible to, their clinical condition. While surgical treatments can offer patients improved
clinical outcomes, patients still worried about the need to use additional medications or
future surgery and the need for vigilance about the return of elevated IOP, pointing to the
lingering impact of glaucoma.

Ethics Evidence

Methods

A literature search was performed using a peer-reviewed search strategy, with
methodological filters applied to limit retrieval to studies related to ethical, legal, and social
issues (ELSI). The search was limited to English- or French-language publications. Articles,
studies, and reports were included if they explicitly and specifically raised ELSI issues
related to the central question of this HTA as well as literature that may point to potential
ethical issues. No published studies were retrieved either in the commercially published or
grey literature that directly examined ELSI issues bearing on glaucoma or MIGS. For this
reason, the selection criteria were broadened to include bodies of research and commentary
that dealt with issues indirectly or analogously related to potential ethical issues identified
through expert recommendations and through a CADTH Environmental Scan titled Minimally
Invasive Glaucoma Surgery: Implementation Considerations.

Findings

Two maijor findings of fact bear on the analysis of ethical and social aspects of the optimal
use of MIGS in Canada. First, there is a disparity between the existing quality of evidence on
the clinical effectiveness of MIGS and the belief in its value manifested in the adoption of
MIGS by Canadian specialists and hospitals to date. Second, current usage of MIGS in
Canada is not strongly evidence-based, standardized, or personalized to the needs of
patients. A major category of ethical concerns about the use of MIGS in Canada is equity of
access: whether and under what conditions there can be equitable access for Canadians
treated in different health care systems and facilities; for those living in rural and remote
versus more urban locations; for those with different economic capacities to incur out-of-
pocket costs associated with MIGS; and for those belonging to various racial or ethnic
groups. A second set of concerns has to do with the status of MIGS as a surgical innovation.
These concerns require ensuring that conflicts of interest in the use of MIGS are avoided
and that evidence on outcomes is gathered and assessed. They also demand that
professionals carry out their responsibility to ensure that patients are fully informed about
options, evidence, and other relevant issues surrounding their potential choice of MIGS.
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Implementation Issues Evidence

Methods

Methodology and results for the implementation analysis were informed by the CADTH
Environmental Scan titled Minimally Invasive Glaucoma Surgery: Implementation
Considerations. Implementation-related information regarding MIGS devices and procedures
was identified by searching bibliographic databases and grey literature between January 1,
2000, and October 17, 2017, with regular alerts run until June 1, 2018. Both study selection
and data abstraction were performed by one reviewer. Consultations with targeted key
informants (identified using CADTH’s Implementation Support and Knowledge Mobilization
team or through referrals) were performed using developed research questions.

Findings were analyzed using predetermined categories identified by the Context and
Implementation of Complex Interventions framework from INTEGRATE-HTA.

Findings

In total, 21 key informants were interviewed and data from 21 relevant publications were
used to inform the analysis.

The majority of provinces and territories do not have MIGS devices or procedures in the
physician schedule of benefits, and they are not an insured benefit. MIGS are often provided
at a cost to the facility or at a cost to the patient themselves. This can pose ethical issues as
there are geographic inequalities in access, and further, that access to MIGS can be based
on ability to pay versus need. Funding challenges, high start-up costs, and finite budgets for
facilities with the ability to provide MIGS devices can be prohibitive to their implementation.

Geographically, patients who live closer to a facility providing MIGS are more likely to be
able to receive the surgery. However, not all MIGS devices and procedures are available at
every facility; therefore, proximity to a glaucoma centre is not necessarily a facilitator in all
cases.

Having strong ophthalmology leadership and operating rooms that favour new technologies
such as MIGS can be an enabler to their use and an enabler for acquiring adequate funding.
In comparison to smaller regions or facilities, larger or more urban regions may be more
able to attract glaucoma specialists who have the ability to perform MIGS. However, the
relative lack of trained ophthalmologists and the lack of appropriate credentialing or
standards create barriers for implementation of MIGS devices and procedures. Currently,
manufacturers provide much of the training for MIGS. Despite this, and despite support from
glaucoma professional societies (including the Canadian Glaucoma Society and Canadian
Opthalmological Society in the form of a 2017 MIGS position statement indicating MIGS for
use in patients with mild-to-moderate glaucoma), there are a lack of clinical practice
guidelines detailing appropriate patient selection and use of MIGS devices and procedures.
This can contribute to the uncertainty of the placement of MIGS in the glaucoma treatment
paradigm.

There was a gap in the literature regarding socioeconomic, sociocultural, political, legal, or
epidemiological barriers and enablers associated with MIGS devices and procedures.
Additionally, the responses of the 21 informants who contributed to the report reflected
personal opinions and experiences with MIGS, and not all jurisdictions responded to the
request for an interview by the consultation deadline, therefore this assessment may not be
fully representative of all facilities, jurisdictions, and stakeholders.

CADTH OPTIMAL USE Optimal Use of Minimally Invasive Glaucoma Surgery: A Health Technology Assessment 20



CADTH

Conclusion

Overall, there was insufficient evidence for the comparative clinical effectiveness and safety of
MIGS versus pharmacotherapy, laser therapy, different MIGS (i.e., one type of MIGS versus
another), or filtration surgery. The clinical effectiveness of MIGS in combination with cataract
surgery tended to be more favourable than cataract surgery alone; however, findings for
comparative safety were mixed. There was insufficient evidence for the comparative clinical
effectiveness and safety of MIGS in combination with cataract surgery versus filtration surgery
in combination with cataract surgery. The clinical effectiveness conclusions were based largely
on indirect outcomes (i.e., IOP and number of medications as surrogates for visual field and
quality of life, respectively); particularly in the context of such inconclusive clinical outcomes,
increased attention to patient-important outcomes (e.g., health-related quality of life) is
imperative. Most AEs were considered minor; however, between-group differences were
unclear when major AEs occurred.

In terms of cost-effectiveness, MIGS seemed to offer more clinical benefit at a higher cost
when compared with pharmacotherapy or when performed in combination with cataract
surgery instead of cataract surgery alone. Results were sensitive to costs associated with
MIGS and the purported long-term benefits of MIGS. These findings highlight the fact that
specific situations may exist whereby MIGS may be cost-effective but, if used indiscriminately,
MIGS may not always be the cost-effective treatment option for certain patients.

Current treatments for glaucoma in the form of eye drops are highly disruptive for patients who
welcome the opportunity to reduce or eliminate the need to use eye drops. Patients’
perceptions and experiences of glaucoma were highly shaped by the societal understandings
and awareness of glaucoma and of blindness. While treatments may reduce IOP and slow the
progression of their glaucoma, once diagnosed, patients move through the world with
glaucoma. As glaucoma is a chronic condition, patient—provider relationships are central to
patients’ experiences with glaucoma treatment and provide an opportunity to assist patients to
become acquainted with glaucoma, to improve adherence, and to adjust to vision changes.

Ethically and socially relevant issues include the need for guidelines to help institutions and
surgeons fairly allocate MIGS under conditions of scarcity; concerns about public coverage
versus private payment for MIGS, as well as diverging views of MIGS as an “optional upgrade”
or a medical need; and concerns about equitable access to MIGS for patients living in rural
and remote locations and for patients from certain racialized groups. Ethical concerns related
to the context of surgical innovation include conflicts of interest, assignment of responsibility for
tracking and reporting outcomes of MIGS usage, and challenges defining and carrying out
surgeons’ responsibility to enable informed patient consent with respect to the potential use of
MIGS.

Implementation of MIGS in Canada is a multi-factorial issue, including factors such as funding
models, organization, and professional considerations. Currently, access is limited for many
Canadians due to geography or setting, restricted supply of the technology, or slow uptake of
the technology by providers.

Although MIGS are categorized as a particular class of interventions, each is unique in terms
of its structure and mechanism of action, and may reasonably be anticipated to have different
clinical effectiveness, safety, and cost-effectiveness profiles. There was insufficient evidence to
offer specific conclusions regarding individual MIGS devices and procedures, and there was
no definitive evidence regarding which MIGS might be preferable, either overall or for a subset
of patients.
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1. Introduction

1.1 Background and Rationale

Glaucoma is an optic neuropathy characterized by progressive damage to the optic nerve
that leads to visual impairment and potentially irreversible blindness." Glaucoma is
sometimes called the “silent thief of sight” because its symptoms are often not apparent until
irreversible damage to the optic nerve fibres has been done.” It is estimated that glaucoma
affects more than 400,000 Canadians, and the direct cost in Canada is estimated at $300
million per year.5’6 Risk factors for glaucoma include elevated intraocular pressure (IOP; i.e.,
pressure inside the eyes), increasing age, a family history of glaucoma, race, and
comorbidities including diabetes, hypertension, and hypothyroidism.s""7

Glaucoma is a pressure-sensitive optic neuropathy with elevated IOP being the most
important and only modifiable risk.>® When IOP becomes elevated, it can compress and
damage the optic nerve;"® for every 1 mm Hg increase in IOP, there is a 10% higher risk of
both development and progression of glaucoma.10 IOP can become elevated when the
balance between production and drainage of fluid that nourishes the lens and cornea, known
as aqueous humour, is disrupted. Open-angle glaucoma (OAG) occurs when the system
responsible for draining fluid from the eye (i.e., Schlemm’s canal, including trabecular
meshwork [TM]) is anatomically open, but functioning sub-optimally; angle-closure glaucoma
occurs when the fluid draining system is anatomically blocked.® OAG represents the most
common form of the condition.*"’

In this regard, the most common treatment approach seeks to lower IOP by either reducing
the production of aqueous humour or enhancing its drainage to delay the progression of
glaucoma and prevent potential blindness.®'? Treatment can slow or halt the progression of
the condition but cannot reverse damage that has already been done to the optic nerve.*

The treatment spectrum for lowering IOP extends from pharmacotherapy (e.g., eye drops) or
laser therapy as the first-line treatment to invasive filtration surgeries, such as
Trabeculectomy (i.e., removal of part of the TM and adjacent structures) and implantation of
aqueous shunts.">™ Challenges associated with pharmacotherapy include ineffective use
(e.g., under- or overdosing, incorrect timing, or administration),””16 local or systemic side
effects (e.g., irritation) or toxicity,”’18 and considerable lifetime costs.'® Laser surgery may
be less effective than pharmacotherapy, and can be associated with ocular discomfort, IOP
spikes, and the need for repeat procedures.zo’z1 Although filtration surgeries are well
established and generally effective,? they carry the risk of potentially dangerous
intraoperative and post-operative complications (such as hypotony [i.e., excessively low
IOP], infection, inflammation, vision loss, cataract, and need for subsequent surgery),*'*2*2
have a long recovery period,25 and, because of their invasive nature, may affect subsequent
surgery if required due to scar tissue formation.?® The filtration surgical options have typically
been used in advanced glaucoma cases or when targeting a very low IOP as a treatment
outcome because of the associated substantial risks.2>% Thus, there are strengths and
limitations associated with existing treatment options.

The advent of micro-invasive or minimally invasive glaucoma surgery (MIGS) devices and
procedures presents a newer surgical option that may fill a previously existing gap between
pharmacotherapy or laser therapy and the invasive filtration surgeries.13’26'29 The FDA and
the American Glaucoma Society jointly proposed a working definition that describes MIGS
as devices and procedures that intend to lower IOP by improving outflow of eye fluid using
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either an ab interno (from inside the eye) or ab externo (from outside the eye) approach,
with limited or no dissection of the sclera and minimal or no manipulation of the
conjunctiva.3°"32 Other definitions®*?° are generally consistent with the FDA—-American
Glaucoma Society definition, though they may differ in some aspects (e.g., inclusion of ab
interno devices and procedures only).23 Regardless, certain features and qualities are
commonly associated with MIGS devices and procedures, including the following:

¢ They are anticipated to have a better safety profile and more rapid recovery than the
traditional, invasive glaucoma surgeries.

e They are generally indicated for treatment of mild-to-moderate glaucoma cases.

¢ While they can be standalone surgeries, they are often performed in conjunction with
cataract surgery to help maximize clinical effectiveness and cost efficiency and to reduce

the risk of causing a cataract in a patient with phakic (i.e., natural) intraocular
lenses 12,13,19,23,26,27,32

Generally, MIGS devices and procedures are aimed at, and evaluated in, OAG
pa1tients.26'28'33'35 While MIGS was initially positioned as filling a gap in the spectrum of
treatment, the treatment paradigm is shifting and, if both clinically effective and cost-
effective, there is the potential for MIGS to become the first-line therapy for some
pa’[ients.zz’36 The characteristics of patients for whom MIGS devices and procedures would
be most clinically effective, cost-effective, and acceptable remain to be established.

As of November 2018, there were 11 MIGS devices and procedures approved for use in
Canada (listed in Appendix 1); one device (the CyPass Micro-Stent) was voluntarily
withdrawn from the global market by the manufacturer in August 2018 based on data from a
long-term five-year safety study.37'38 Although MIGS are categorized as a particular class of
interventions, each MIGS is unique in its structure and/or mechanism of action, and different
MIGS may have different clinical effectiveness or safety profiles. The MIGS options may be
grouped according to the approach for reducing IOP:

¢ reducing aqueous production (i.e., endoscopic cyclophotocoagulation)
¢ increasing trabecular outflow by bypassing the TM using:
o tissue ablation or removal (i.e., Trabectome and Kahook Dual Blade)
o adevice (i.e., iStent, iStent Inject, or Hydrus Microstent)
o 360° suture (i.e., gonioscopy-assisted transluminal Trabeculotomy)
¢ increasing uveoscleral outflow via suprachoroidal shunts (i.e., CyPass Micro-Stent)

e creating a subconjunctival pathway for filtration (i.e., XEN 45 Gel Stent, XEN 63 Gel
Stent, and XEN 140 Gel Stent).

As mentioned, MIGS may be performed alone or in conjunction with cataract surgery (e.g.,
phacoemulsification), which also independently lowers 10P.*’

In general, there is growing demand for and use of MIGS.?"* However, the cost of MIGS
can be considerable, and coverage under the public health insurance plans is inconsistent
across jurisdictions.39 This inconsistency includes reimbursement and inclusion of MIGS in
the physician schedule of benefits in some jurisdictions (such as Alberta and Quebec), and
not in other jurisdictions (such as Ontario and Manitoba). Additionally, as reimbursement
decisions can be facility-specific, one facility may provide or cover the cost of a type of
MIGS, and another in the same jurisdictional area may not. Therefore, there is a need to
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clarify current policy on access and reimbursement related to MIGS devices and
procedures.

1.2 Policy Question

What is the optimal use, including appropriate patient selection, of MIGS devices and
procedures for adults with glaucoma? Should MIGS devices and procedures be funded by
the public health care system?

2. Objective

The purpose of this Health Technology Assessment (HTA) was to address the policy
questions through an assessment of the clinical effectiveness and safety, cost-effectiveness,
patients’ perspectives and experiences, ethical issues, and implementation issues of MIGS
devices and procedures for adults with glaucoma.

2.1 Research Questions

This HTA informs the policy question by addressing the following research questions:

Clinical Review

1. What is the comparative clinical effectiveness of MIGS devices and procedures versus
each other, pharmacotherapy, laser therapy, or filtration surgery, for the treatment of
glaucoma in adults?

2. What is the comparative safety of MIGS devices and procedures versus each other,
pharmacotherapy, laser therapy, or filtration surgery, for the treatment of glaucoma in
adults?

3. What is the comparative clinical effectiveness of MIGS devices and procedures
performed in combination with cataract surgery versus a different MIGS plus cataract
surgery, filtration surgery plus cataract surgery, or cataract surgery alone for the
treatment of glaucoma in adults?

4. What is the comparative safety of MIGS devices and procedures performed in
combination with cataract surgery versus a different MIGS plus cataract surgery,
filtration surgery plus cataract surgery, or cataract surgery alone for the treatment of
glaucoma in adults?

Economic Evaluation

5. What is the cost-effectiveness of MIGS devices and procedures versus each other,
pharmacotherapy, laser therapy, or filtration surgery, for the treatment of glaucoma in
adults?

Patients’ Perspectives and Experiences Review

6. What are the perspectives and experiences of patients with glaucoma regarding
glaucoma and their treatment, and of their caregivers?

Ethical Issues Analysis
7. What are the major ethical issues raised by the use of MIGS devices and procedures?
8. What are the broader legal, social, and cultural considerations?
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Implementation Issues Analysis

9. What are the challenges and enablers affecting the use of MIGS devices and
procedures in Canada for the treatment of adult patients with glaucoma?

3. Clinical Review

A systematic review of primary studies was conducted to address the four clinical research
questions:

FEECENC RO TES LB What is the comparative clinical effectiveness of MIGS devices
and procedures versus each other, pharmacotherapy, laser
therapy, or filtration surgery, for the treatment of glaucoma in
adults?

GEECEN RO TESGLPEIN What is the comparative safety of MIGS devices and
procedures versus each other, pharmacotherapy, laser therapy,
or filtration surgery, for the treatment of glaucoma in adults?

FEEEETGHNRNES I \What is the comparative clinical effectiveness of MIGS devices
and procedures performed in combination with cataract surgery
versus a different MIGS plus cataract surgery, filtration surgery
plus cataract surgery, or cataract surgery alone for the
treatment of glaucoma in adults?

FECEETCL NS CHIE N \What is the comparative safety of MIGS devices and
procedures performed in combination with cataract surgery
versus a different MIGS plus cataract surgery, filtration surgery
plus cataract surgery, or cataract surgery alone for the
treatment of glaucoma in adults?

A protocol for the systematic review (CRD42018082223)40 was written a priori and followed
throughout the review process.

3.1 Methods

3.1.1 Literature Searches

The literature search was performed by an information specialist using a peer-reviewed
search strategy. The clinical search strategy is presented in Appendix 2.

Information was identified by searching the following bibliographic databases: MEDLINE
(1946-) with in-process records and daily updates, Embase (1974-), the Cochrane Central
Register of Controlled Trials via Ovid, Cumulative Index to Nursing and Allied Health
Literature (CINAHL) (1981-) via EBSCO, and PubMed. The search strategy comprised both
controlled vocabulary, such as the National Library of Medicine’s MeSH (Medical Subject
Headings), and keywords. The main search concepts were glaucoma, minimally invasive
glaucoma surgery, and minimally invasive glaucoma surgical devices.

Retrieval was limited to documents added to the databases since January 1, 2000.
Conference abstracts were excluded from the search results. The search was limited to
English- or French-language publications.

The initial searches were completed in November 2017. Regular alerts were established to
update the searches until the publication of the final report. Regular search updates were
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performed on databases that do not provide alert services. Studies identified in the alerts
and meeting the selection criteria of the review were to be incorporated into the analysis if
they were identified prior to the completion of the stakeholder feedback period of the final
report. Any studies that were identified after the stakeholder feedback period were to be
described in the discussion, with a focus on comparing the results of these new studies to
the results of the analysis conducted for this report.

Grey literature (literature that is not commercially published) was identified by searching the
Grey Matters checklist (https://www.cadth.ca/grey-matters), which includes the websites of
HTA agencies, clinical guideline repositories, systematic review repositories, economics-
related resources, public perspective groups, and professional associations. Google and
other Internet search engines will be used to search for additional Web-based materials.
These searches were supplemented by reviewing the bibliographies of key papers and
through contacts with appropriate experts and industry.

The list of included studies was posted online for 10 business days, during which time
stakeholders submitted additional publications for consideration.

3.1.2 Selection Criteria

Studies were included if they were published in English or French and met the criteria
presented in Table 1.

Studies with mixed populations, that is, comprising both individuals who met and those who
did not meet the eligibility criteria, were considered eligible for inclusion if the results
pertaining to the population of interest were reported separately. If results for the population
of interest were not reported separately, studies with a mixed population were considered
eligible if 80% or more of the population met the inclusion criteria.

Regarding interventions specifically, devices not approved and indicated for MIGS according
to the Medical Devices Active Licence Listing (MDALL) at the time of protocol development
(i.e., January 2018) were excluded. The Hydrus Microstent was subsequently approved by
Health Canada after publication of the protocol for this review and listed in the MDALL, and
therefore this device was not included as an eligible device in the protocol40 but is included
as such in this report. The CyPass Micro-Stent was voluntarily withdrawn from the global
market by the manufacturer in August 2018 (due to five-year data from a long-term safety
study);37’38 however, at the time of report publication, this device was still active in the
MDALL and is therefore included in this report.

If there were multiple publications from the same study, the older publications were not
eligible for inclusion unless they provided additional information on outcomes of interest
(e.g., different follow-up time points).

CADTH OPTIMAL USE Optimal Use of Minimally Invasive Glaucoma Surgery: A Health Technology Assessment 26



CADTH

Table 1: Inclusion Criteria Clinical Review

Population

Interventions

Comparators

Outcomes*

Adults (i.e., mean age of = 18 years) diagnosed with glaucoma

Exclusions:

¢ Adults with juvenile-onset/congenital glaucoma

¢ Adults with ocular hypertension but no evidence of optic nerve damage or formal diagnosis of glaucoma
¢ Animal or ex vivo populations

Questions 1 and 2:
e The following MIGS:?
o Approach: Reducing aqueous production
= ECP
o Approach: Increasing trabecular outflow by bypassing the TM using tissue ablation/removal
= Trabectome
= Kahook Dual Blade
o Approach: Increasing trabecular outflow by bypassing the TM using a device
= iStent (first generation)
= Stent Inject (second generation)
= Hydrus Microstent
o Approach: Increasing trabecular outflow by bypassing the TM via 360° suture
= GATT
o Approach: Increasing uveoscleral outflow via suprachoroidal shunts
= CyPass Micro-Stent”
o Approach: Creating a subconjunctival pathway for filtration
= XEN 45 Gel Stent
= XEN 63 Gel Stent
= XEN 140 Gel Stent

Questions 3 and 4:
The above MIGS devices and procedures performed in combination with cataract surgery (e.g.,
phacoemulsification or MICS)

Questions 1 and 2:

A different® MIGS device or procedure

e Pharmacotherapy alone

o Laser therapy (e.g., excimer laser Trabeculotomy or selective laser trabeculoplasty)
¢ Filtration surgery (e.g., Trabeculectomy or aqueous shunt implantation)

Questions 3 and 4:

¢ A different MIGS device or procedure performed in combination with cataract surgery (e.g., MIGS +
phacoemulsification or MICS)

¢ Filtration surgery performed in combination with cataract surgery (e.g., Phacotrabeculectomy)

e Cataract surgery (e.g., Phacoemulsification or MICS) alone

Questions 1 and 3 (Clinical Effectiveness):
Primary:
¢ Health-related QoL

Secondary:

¢ |OP (e.g., absolute level, reduction, or proportion of patients meeting target of <21 mm Hg)
¢ Number of glaucoma medications used

¢ Vision-related QoL

¢ Visual field loss, visual impairment, visual acuity

Questions 2 and 4 (Safety):
Adverse events and complications (e.g., transient IOP fluctuation, infection, hyphema, hypotony, device
occlusion or malposition, need for additional procedurel[s], or cataract formation)
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Study Design Comparative study designs:

¢ Randomized controlled trials
Non-randomized controlled clinical trials
Cohort studies®

Case-control studies

Exclusions:

e Case reports

Case series

Review articles

Editorials, letters, and commentaries

Studies of any design published as conference abstracts, presentations, or thesis documents

Time Frame 2000 to present

ECP = endoscopic cyclophotocoagulation; GATT = gonioscopy-assisted transluminal trabeculotomy; IOP = intraocular pressure; MICS = micro-incision cataract surgery;
MIGS = minimally invasive glaucoma surgery; QoL = quality of life; TM = trabecular meshwork.

@ MIGS devices and procedures that were approved for use by Health Canada were eligible for inclusion.

®The CyPass Micro-Stent was voluntarily withdrawn from the global market by the manufacturer in August 2018 due to five-year data from a long-term safety study;37'38
however, at the time of report publication, this device was still active in the Medical Devices Active Licence Listing and is therefore included in this report.

° “A different MIGS” means any MIGS device or procedure compared with any other MIGS device or procedure (i.e., MIGS compared with each other).

9 All outcomes were considered to be of “critical” importance41 based on the informal scoping review that informed this project and on consultation with a clinical expert.

€ Cohort studies were defined as studies in which participants were sampled on the basis of exposure (and contained exposed and unexposed groups) and in which
outcomes were assessed at foIIow—up.42 This is distinct from case series studies, in which participants are sampled on the basis of the presence of an outcome, or of both
an exposure and outcome, and from case-control studies in which there is a control group.42 Only study designs providing comparative evidence were eligible for inclusion.

3.1.3 Selection Method

Two reviewers independently screened titles and abstracts of all retrieved citations against
eligibility criteria (Table 1). Exclusion by both reviewers was required for a record to be
excluded at the title and abstract level. Full-text versions of all other articles were retrieved
for the second level of screening. The same reviewers independently examined all full-text
articles, and consensus was required for inclusion in the review. Discrepancies between
reviewers were resolved by discussion between the reviewers and by consultation with a
clinical expert if needed. Study selection was conducted using DistillerSR online software®®
using standardized screening forms.

3.1.4 Quality Assessment and Data Extraction
Quality Assessment: Individual Studies

The quality of the primary studies was systematically assessed using the methods described
in the Cochrane Risk of Bias assessment tool for randomized controlled trials (RCTs)44 and
the Risk of Bias In Non-Randomized Studies of Interventions (ROBINS-I) tool for non-
randomized interventions and observational studies.*’

The Cochrane Risk of Bias tool allowed for the assessment of seven sources of bias
(selection bias due to inadequate randomization, selection bias due to inadequate allocation
concealment, performance bias, detection bias, attrition bias, reporting bias, or other
sources of bias). For each item, a judgment of “low,” “high,” or “unclear” was assigned.44

The ROBINS-I tool allowed for the assessment of risk of bias across 34 potential items in
seven domains (i.e., bias due to confounding, selection of participants, classification of
interventions, deviations from intended interventions, missing data, measurement of
outcomes, or selection of reported result). Each item was answered as “yes,” “probably yes,”
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“probably no,” “no,” and “no information.” Risk of bias for each domain in each study was
assessed as “low,” “moderate,” “serious,” or “critical” by the reviewer, in accordance with
ROBINS-I guidance.

For sources of bias that may differ across outcomes (i.e., detection, attrition, and reporting
bias in RCTs; bias in measurement of outcomes, due to missing data or selective reporting
in all other study designs), the risk of bias was assessed (and reported) for individual
outcomes within individual studies. If the risk of bias differed across outcomes within a given
study, the least favourable (i.e., most severe) rating was included in the overall summary
rating for the risk of bias for that study.

The quality assessment was conducted by two independent reviewers, with any
disagreements resolved by discussion with a third reviewer, if required. The results of the
risk of bias assessments were used as one component of evaluating the overall quality of
evidence.

Quality Assessment: Overall Body of Evidence

The quality of evidence for each outcome by each study design was assessed using the
Grading of Recommendations Assessment, Development and Evaluation (GRADE)
framework.*® According to GRADE, evidence from RCTs begins with a rating of “high”
quality, but can be downgraded (to “moderate,” “low,” or “very low”) if there is serious or very
serious risk of bias,*’ inconsistency (e.g., unexplained heterogeneity in the effect),48
indirectness (e.g., use of a surrogate measure instead of a direct measure of an outcome),49
imprecision (e.g., wide confidence intervals [Cls] leading to uncertainty about the true
magnitude of the effect),50 or publication bias,51 because these characteristics reduce the
certainty in the estimated effect. Evidence from all other study designs begins with a “low”
quality rating, but can be upgraded if there is no cause to downgrade and if there is a large
magnitude of effect, a dose-response gradient, or the presence of plausible confounders or
biases that would decrease an apparent effect,® because these characteristics increase the
confidence in the estimated effect.

The risk of bias across studies of a given study design contributing to a particular outcome
was judged to be “serious” or “very serious” if plausible bias was identified (in the Cochrane
or ROBINS-I assessments) that raised some doubt or seriously weakened the level of
confidence in the results. For RCTs, if the only cause for concern was a failure to mention
whether allocation to the treatment groups was concealed, this was considered as “no
serious risk of bias” because this was deemed to likely be caused by poor reporting.53

For studies that were pooled in meta-analysis, inconsistency was judged to be “serious” if
unexplained heterogeneity was interpreted as “moderate” (I2 values of 30% to 60%), or as
“very serious” if heterogeneity was interpreted as “substantial” or “considerable” (I2 values of
50% to 90% or = 75%).***® For studies in which findings were synthesized narratively,
inconsistency was judged to be “serious” or “very serious” if there was unexplained
heterogeneity in the direction of the effect (e.g., comparison favouring the intervention in one
study and the comparator in another).“S’54

If there was only one study contributing to an outcome for a particular intervention and
comparison, this was conservatively considered as “serious imprecision” and was evaluated
in the context of the other characteristics of that study.***°
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Quality assessments were performed by one reviewer and verified by a second reviewer,
and were presented in GRADE evidence profile tables.*® Quality assessments were used to
provide explicit judgments about the certainty in the evidence.

Data Extraction

Data extraction for included studies was conducted in Microsoft Word. Data extraction forms
were piloted by a clinical reviewer and two methodologists (CADTH Scientific Advisors).
Relevant information was extracted, where available, including:

o study characteristics (e.g., first author's name, publication year, country where the study
was conducted, funding sources)

¢ methodology (e.g., study design, analytical approach, follow-up duration, inclusion and
exclusion criteria)

e population (e.g., number of patients and/or eyes, age, sex, race, type of eyes, type of
glaucoma, glaucoma severity/stage, previous ocular procedure[s], relevant
comorbidities, and baseline characteristics)

e intervention (i.e., type and number of MIGS, and whether performed alone or in
conjunction with cataract surgery)

e comparator

¢ results and conclusions (including exact P values, where available) regarding the
outcomes (and their method of measurement, where available) and subgroups of interest

e to which research question(s) the study was relevant.

Data extraction was completed by one reviewer and checked for accuracy by a second
reviewer. Data from figures were extracted if explicit numerical data were reported. If
relevant data were missing from included studies, attempts were made to contact the
corresponding authors of these studies to obtain missing information. If numerical values
were discrepant throughout a study (e.g., different values reported in the abstract, results
tables, and/or results text), all values were extracted and reported. If a study was reported in
multiple publications, the most complete data (i.e., largest sample size) was extracted for
each outcome and time point, even if there was a later publication. Articles reporting longer
follow-up tended to report interim data only for the subset of patients with longer follow-up.
Study findings were considered statistically significant at P < 0.05.

3.1.5 Data Analysis Methods

Data analysis was conducted separately for each outcome. Within each outcome, studies
were grouped first by intervention and comparator, and then by study design. If relevant
statistical comparisons were not conducted in the primary studies, this was explicitly stated,
the direction of findings was summarized subjectively where possible in the text (e.g.,
whether the outcome variable changed numerically over time or was numerically different
between groups), and overall findings were described as “uncertain” or “unclear.” If findings
were different at incremental follow-up time points, the longest available follow-up time point
was used in describing the overall findings (regardless of the end point selected by the
authors). The planned unit of analysis was the participant; data were extracted as reported
in individual studies (i.e., by patients or eyes).
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Narrative Syntheses

Narrative syntheses were conducted for each outcome, structured around each comparison
and study design. This included the presentation of study characteristics and findings within
summary tables (Appendix 8 to Appendix 13). The direction and size of observed effects
were summarized across studies.

For safety outcomes, adverse events (AEs) and complications were grouped together and
categorized as “major” (appreciable, clinically relevant; e.g., sight-threatening) and “minor”
(notable, but relatively inconsequential from a clinical or patient perspective), based on the
advice of a clinical expert consulted on this review. A complete list of AEs and their
categorization as “major” or “minor” is found in Table 27, Appendix 3. Note that
categorizations were based on the specific AEs and complications, and not on anticipated
downstream effects. For example, “stent not visible” was categorized as a minor AE; if this
led to a secondary surgical procedure, this secondary procedure was categorized separately
as a major complication. Categorization was done from a clinical or patient perspective;
economic or other perspectives were not considered. In cases where there was insufficient
detail to confidently ascribe a level of severity, assumptions were made based on clinical
experience. For example, although cystoid macular edema can be sight-threatening if
persistent, it is usually temporary and resolves with topical medication and observation;
therefore, cystoid macular edema was categorized as a minor complication. In some
studies, the number of patients experiencing an AE or complication was reported, whereas
in other studies the number of unique AEs or complications was reported; in both cases,
some individuals may have experienced more than one AE or complication. Results were
described as reported in individual studies. For brevity, all AEs and complications were
described together as “AEs.”

Meta-Analyses

The results of the included studies were pooled, using random-effects meta-analyses, if data
from at least two studies were sufficiently homogeneous in terms of clinical, methodological,
and statistical characteristics.®” Clinical and methodological heterogeneity were assessed in
consultation with a clinical expert and two methodologists (CADTH Scientific Advisors), and
considered patient and study design factors that might be expected to affect the clinical
effectiveness and/or safety of MIGS (e.g., severity or stage of disease, or type of MIGS and
comparator). Separate analyses were conducted for randomized and non-randomized
studies; results from randomized and non-randomized studies were not pooled.

Where appropriate, continuous outcomes were pooled using mean differences and
corresponding 95% Cls. Forest plots were created for all individual summary estimates.
Meta-analyses were carried out using R environment (version 3.4.2) and RStudio (version
1.0.143). Additional details on planned analyses that were not conducted due to a lack of
applicable data are found in the protocol.40

Heterogeneity and Subgroup or Meta-Regression Analyses

Statistical heterogeneity was assessed using graphical presentations (e.g., forest plots) and
calculations of Cochran’s chi-square test and the 2 statistic, which quantifies the variability in
the effect estimates due to heterogeneity rather than chance (i.e., sampling error).
Heterogeneity was interpreted according to the guidance in the Cochrane handbook, as
follows: 12 values < 40% might not be important (i.e., considered “low”), values of 30% to
60% may represent moderate heterogeneity, 50% to 90% may represent substantial
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heterogeneity, and = 75% may represent considerable heterogeneity.44 Heterogeneity was
considered statistically significant if the P value for Cochran’s chi-square test was < 0.1 0.4

If possible, depending on the amount of available data and the degree of observed statistical
heterogeneity, subgroup or meta-regression analyses were planned to explore reasons for
heterogeneity. The subgroups of interest to be examined in exploratory analyses were:

¢ treatment-naive versus treatment-experienced (e.g., previous laser therapy, previous
MIGS, previous filtration surgery, or current/previous pharmacotherapy)

primary versus secondary glaucoma

open-angle versus angle-closure glaucoma

number of MIGS devices (e.g., one, two, or three iStents)

severity or stage of glaucoma (e.g., early, moderate, or advanced)

e phakic versus pseudophakic eyes.
Sensitivity Analyses

Sensitivity analyses were considered to evaluate the robustness of findings by
methodological and statistical factors, including the impact of different study designs (e.g.,
RCTs versus cohort studies), different population compositions (i.e., pure versus “mixed”
samples, with at least 80% of the included sample meeting the population inclusion criteria),
varying study quality assessments, types of analysis (e.g., unadjusted versus adjusted;
studies in which means were reported versus those in which means were estimated from
medians), and effect measures (e.g., relative risks versus odds ratios). Recognizing that the
surgical and/or clinical setting may change over time, sensitivity analyses by study
publication date were also considered.

Publication Bias

If there were 10 or more included studies of a given study design and a particular outcome,
assessments of publication bias were planned using funnel plots and Egger’s regression test
and Begg'’s rank correlation test.

3.2 Results
3.2.1 Selection of Primary Studies

A total of 2,349 citations were identified in the literature search. Nine potentially relevant
reports were retrieved from other sources (i.e., search alerts or handsearching). Following
screening of titles and abstracts, 2,271 citations were excluded and 87 were retrieved for
full-text review. Of these potentially relevant articles, 52 publications were excluded for
various reasons, and 32 studies in 35 publications met the inclusion criteria and were
included in this review. No unique publications that met the inclusion criteria were submitted
by stakeholders. Nine studies in 10 publications were relevant to research questions 1 and
2;%536:3865 5nd 23 studies in 25 publications were relevant to research questions 3 and
4345689 The study selection process is outlined in Appendix 3 using a Preferred Reporting
ltems for Systematic Reviews and Meta-Analyses diagram. Lists of included and excluded
citations, with details describing the rationale for those excluded, are presented in Appendix
5 and Appendix 6, respectively.
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Heterogeneity and Decisions Regarding Meta-Analyses

Six studies (in eight publications)>*¢871.78.7988 \are considered to have sufficient

methodological, clinical, and statistical homogeneity to be pooled in various meta-analyses.
In all cases, absolute values of outcome variables were pooled at follow-up time points,
based on the availability of the data. Findings from all other studies were synthesized
narratively. The complete list of included studies and the comprehensive rationale regarding
meta-analyses is found in Appendix 7. In brief, sources of heterogeneity included differences
across studies in:

¢ population characteristics (e.g., type and severity of glaucoma, baseline I0OP)

¢ interventions and comparators (i.e., 24 different comparisons across the 32 included
studies)

¢ outcomes (e.g., reported as absolute values, absolute or relative change from baseline;
or measured using different methods)

¢ time points (e.g., different follow-up duration)

o study design.

Due to the limited amount of available data, subgroup analyses, meta-regressions,
sensitivity analyses, and objective assessments of publication bias were not possible.

3.2.2 Study Characteristics

Because distinct studies inform the different research questions, study characteristics are
presented separately for the clinical effectiveness and safety of MIGS alone versus
comparators (research questions 1 and 2) and of MIGS in combination with cataract surgery
versus comparators (research questions 3 and 4). Additional details regarding the
characteristics of included studies are provided in Appendix 8 and Appendix 10.

Study Design, Year of Publications, and Funding

MIGS Versus Comparators (Research Questions 1 and 2)

Three RCTs (in four puinca’[ions),?'s’SS'60 one non-randomized controlled clinical triaI,61 two

prospective cohort studies,?>®? and three retrospective cohort studies®®*®® were identified
regarding the clinical effectiveness and/or safety of MIGS versus comparators. The studies
were published between 2004°" and 2018%° (Figure 1 identifies the number of publications
by study year). The length of follow-up was at least 12 months in all but one study,25 in
which patients were followed for six months. The longest follow-up time point was 24 months
in four studies,‘r’g’“ﬁ"’90 30 months in one study,64 36 months in one study,s8 and 42 months
in one study.59 In one study, the median follow-up duration was reported as 15.0 months in
one group and 17.8 months in the other.®

Authors of four studies (in five publications) received study funding from industry,36’58"60’65

and authors of five studies reported no study funding or did not declare a source of
funding.25’61'6‘1 Study authors reported several disclosures, including financial or non-
financial support from industry, other involvement with industry (e.g., consulting for, or
employee of, industry), or having other interests in manufacturer companies (e.g.,
shareholder, stockholder, or patent holders); complete details on author disclosures are
reported in Table 30, Appendix 11.
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MIGS in Combination With Cataract Surgery Versus Comparators (Research
Questions 3 and 4):

Seven RCTs (in nine publications),**%7""8 one non-randomized controlled clinical trial,*
one prospective cohort study,84 13 retrospective cohort studies,”**2%%% and one prospective
and retrospective cohort study85 were identified regarding the clinical effectiveness and/or
safety of MIGS in combination with cataract surgery versus comparators. The studies were
published between 2010%”%° and 2018 (Figure 1).2%° The length of follow-up was at least 12
months in all but three studies,”®***¢ in which patients were followed for six months. The
longest follow-up time point was 12 months in nine studies,®*”>7"%"847 24 months in five
studies,68’70’71’88'89 36 months in three studies,75’84’85 and 48 months in one study.66 In one
study, the mean follow-up duration was 21 months (but was as little as two weeks),72 and in
another the mean follow-up duration was 2.1 months in one group (Phaco alone) and 7.4
months in the other (ECP + Phaco).”

Authors of six studies (in seven publications) received study funding from industry, 68717886

authors of 15 studies (in 16 publications) reported no study funding or did not declare a
source of funding,66’67’72'77’79'84'88'89 authors of one study reported funding from “The Japan
Society for the Promotion of Science KAKENHI Grant,”®® and one study’s authors reported
funding from the Faculty of Medicine and Dentistry at the University of Alberta.?’ Complete
details on author disclosures are reported in Table 30, Appendix 11.

Figure 1: Number of Included Publications by Publication Year
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MIGS = minimally invasive glaucoma surgery.

Note: Some publications reported on the same study.

Country of Origin

MIGS Versus Comparators (Research Questions 1 and 2)

The RCTs were conducted in Armenia,58'60 or at multiple centres in ltaly, Spain, Poland,

Germany, and the UK.*® The non-randomized controlled clinical trial was conducted in
Brazil,*' and the prospective cohort studies were conducted in I’[aly62 and Germany.25 The
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retrospective cohort studies were conducted in the US,GB"64 or Austria, Belgium, Canada, and
Germany.65

MIGS in Combination With Cataract Surgery Versus Comparators (Research
Questions 3 and 4)

The RCTs were conducted in Canada,®” I’taly,'s's’67 Spain,69 the US,3‘1"68'70 or at multiple
centres in Germany, Italy, Spain, and the Netherlands,”" or Canada, Germany, ltaly, Mexico,
Philippines, Poland, Spain, the UK, and the US.® The non-randomized controlled clinical
trial was conducted in Canada® and the prospective cohort study was conducted in the
US.% The retrospective cohort studies were conducted in Canada,79’82 Germany,77 Iran,89
Switzerland,76 the UK,72'73 the US,74’75'8°’81 or at multiple centres in Canada and the US,78 or
us anc{jssMexico,86 and the prospective and retrospective cohort study was conducted in
Japan.

Patient Population
MIGS Versus Comparators (Research Questions 1 and 2)

Mean patient age ranged from approximately 545" to 73%° years across studies, and men
and women were equally represented overall. Race was not reported in two studies,®*® b
in all others the majority of patients were white.

ut

All studies included patients with OAG, 2385865 and four studies included additional types of

glaucoma. One retrospective cohort study also included patients with chronic angle-closure
glaucoma (approximately 21%), secondary (30%), juvenile onset (4%), and congenital (3%)
glaucoma,63 and another retrospective cohort study also included patients with
pseudoexfoliative glaucoma (approximately 13%), pigment dispersion syndrome (7%), and
pigmentary (7%) or uveitic (5%) glaucoma.64 A third retrospective cohort study also included
patients with pseudoexfoliative (approximately 23%), pigment dispersion (6%), combined
mechanism (6%), normal tension (2%), juvenile (3%), primary angle closure, (1%) or other
(2%) glaucoma.®® One non-randomized controlled clinical trial included patients with
glaucoma classified as neovasular (approximately 40%), pseudophakic (29%), associated
with penetrating keratoplasty (27%) and associated with vitreo-retinal surgery (4%).%" In one
RCT, one patient with pseudoexfoliative glaucoma was also included.>*®°

Only one study provided information on glaucoma severity (based on visual field [VF] mean
deviation), and eyes with mild (approximately 47%), moderate (20%), and advanced (33%)
glaucoma were included.® In one study, glaucoma severity was reported as mild or
moderate (“based on structural or functional characteristics,” p. 2314)60 per the study
protocol.59’60 Glaucoma severity was not reported in the other seven studies, 2536286164

Across eight studies, mean baseline IOP ranged from approximately 19.1 mm Hg25 to 28.1
mm Hg® in the intervention groups and 23.1 mm Hg® to 28.0 mm Hg? in the comparator
groups. In the ninth study, baseline IOP was much higher; mean baseline IOP was 41.61
mm Hg in the intervention group and 41.32 mm Hg in the comparator group.61 Only one
study reported medicated (19.8 mm Hg to 20.4 mm Hg) and unmedicated (25.0 mm Hg to
25.1 mm Hg) IOP across three intervention groups (one, two, or three iStents).Sg'60 One
study reported median IOP, 24.0 mm Hg in both groups (range 19.0 mm Hg to 30.0 mm Hg
in the intervention group and 19.0 mm Hg to 32.0 mm Hg in the comparator group).65

Baseline number of glaucoma medications was not reported in two studies.**®® Across six

studies, the mean number of glaucoma medications at baseline ranged from 0° to 3.3% in
the intervention groups and 0% t0 3.5 in the comparator groups. One study reported the
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median number of medications as three (range of zero to four) in the intervention group and
four (range of zero to five) in the comparator group.63

The proportion of patients who had undergone previous ocular procedures was not reported
in three studies (four publications).25’59'61 One study included only patients with no previous
ocular procedures,s8 one study included patients who had not previously underwent
selective laser trabeculoplasty (SLT) but did not report other procedures,36 and four studies
included patients with the following previous procedures (values are approximate % of the
total study sample): argon laser trabeculoplasty (ALT; 5.5%),%* SLT (1.8%°% or 23.0%%%),
both ALT and SLT (11.1%),* Baerveldt Glaucoma Implant (BGI; 100%),% laser peripheral
iridotomy (9.3%),65 cataract surgery (33.6%),65 or laser trabeculoplasty (41 .5%).65

Relevant comorbidities were not reported in five studies (six publications).’®®® Four studies
included patients with comorbidities, as follows: cataract (number not repor’ted),36 controlled
hypertension (12.5%),25 mild dysfibrinogenemia defect (1 .‘I%),25 atopic dermatitis (2.3%),25
hypertension (38.7%),%* and diabetes (15.6%%* or 9.3%%).

Additional information on detailed patient characteristics, including VF and visual acuity
(VA), where available, is reported in Appendix 10.

MIGS in Combination With Cataract Surgery Versus Comparators (Research
Questions 3 and 4):

Mean patient age ranged from approximately 62% to 79%° years across studies, and men
and women were equally represented overall. Race was not reported in nine
studies,®6:67697276.79-:8284 1y \t i || but four studies (in which all patients were Japanese®
Iranian,® or multiracial with no majority racial group73’86) the majority of patients were white.

All studies included patients with OAG.**%%® gixteen studies included patients with
additional types of glaucoma, as follows: angle-closure glaucoma,”>"®#2%¢ normal-tension
glaucoma,75’76’86 pigmentary glaucoma,s“i’ee’”’76’78’86 pseudoexfoliative glaucoma,34’68’71’77'
7982838789 oy foliation glaucoma,®>®® secondary OAG,* neovascular glaucoma,® uveitic
glaucoma,82 plateau iris,82 ocular hyper'[ension,76 c:ongenital,86 mixed mechanism,83 or other
glaucoma.75’86 In three studies, the types of glaucoma that were eligible were reported but
the proportions of included patients with each type were not; in addition to OAG, these
included ocular hypertension,69 normal-tension glaucoma,72 pseudoexfoliative,72’80 and
pigmentary glaucoma.”?®

Information on glaucoma severity was reported in 18 studies,3+6870.73-81.838486-89.91 | one

study, glaucoma severity was reported as “mild to moderate” (based on preoperative VF
data),34'68 and in eight studies, glaucoma severity was reported per-protocol as mild or
moderate’®"*7¢8488 or as any severity.”®® In these studies, the method of rating severity
was not specified,7°’76’80’88 or was rated based on VF measurement,74’84 optic nerve
cupping,84 or the presence of particular characteristics (i.e., one to three glaucoma
medications, stable glaucomatous field loss, and cupping between 0.6 and 0.8).75 In two
studies, there were roughly equivalent proportions of patients with mild and moderate
glaucoma (defined by ICD-9 codes 365.71 and 365.73% or glaucomatous cupping/optic
nerve abnormalities77).77’86 In five studies, patients with mild, moderate, or advanced
glaucoma were included.®®798183878 |5 these studies, the method of rating severity was not
specified,89 or was determined by glaucomatous disc features,87 VF defec’[s,87 the Canadian
Ophthalmological Society clinical practice guidelines,”®®* the American Academy of
Ophthalmology Preferred Practice Pattern guidelines,81 or the staging system by Mills et al.%?
(with the conversion method of Zeyen%).69 In one study, glaucoma severity was described
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as “early stage” in one group and as “uncontrolled or with previous failed surgery” in the
other (based on VF mean deviation).73 Glaucoma severity was not reported in the remaining
five studies.66’67'71’72'82'85

Across studies, mean baseline IOP ranged from approximately 17.0 mm Hg76 to 24.4 mm
Hg72 in the intervention groups and 16.1 mm Hg74 to 24.5 mm Hg72 in the comparator
groups. Three studies®*¢87"88 reported medicated (range of 17.9 mm Hg to 18.9 mm Hg)
and unmedicated (range of 25.2 mm Hg to 26.6 mm Hg) IOP at baseline across intervention
and comparator groups.

All studies included values for the number of glaucoma medications at baseline. However,
one study did not report on baseline medications in the control group,72 two studies reported
multiple discrepant values (medications and associated P values) throughout the
publications,72'75 and three studies did not report statistical comparisons for between-group
differences.”*""®" Across remaining studies, the mean number of glaucoma medications at
baseline ranged from 1.1%° to 3.2% in the intervention groups and 0.4”* to 3.2%° in the
comparator groups.

Previous ocular procedures were not reported in nine studies (ten
publications).*87576.788081:84-86 iy studies (six publications) excluded patients with
previous ocular procedures.66'67'69’74’77’89 Eight studies included patients with previous ocular
procedures, as follows (values are ranges across studies of approximate % of the total study
sample): Trabeculectomy (5.7% to 11.1%),”>">% laser trabeculoplasty (1.0%),”" ALT (0.8%
t0 17.0%),"> 7838 SLT (5.0% to 44.3%),”>7988788 AL T and/or SLT (11.3%),% transscleral
cyclodiode laser (0.8%),”* needling (3.0%),”® glaucoma drainage device (GDD) (3.0%),”
laser peripheral iridotomy (20.8%),%*®® transscleral cyclophotocoagulation (2.0%),”® or tube
(1 .9%).&2 In one study, it was reported that patients with previous laser trabeculoplasty were
eligible for inclusion, but the proportion of included patients who had undergone this
procedure was not reported.70

All patients included in the studies relevant to questions 3 and 4 had comorbid
cataracts.**%¢428+88 pdditional relevant comorbidities were not reported in 16 studies (17
pubIica’[ions).66’67’69’71’72’74'76’78'81’84'86’88'89 One study70 excluded patients with “clinically
significant ocular pathologies” but did not report specifics. Another study77 excluded patients
with other ocular or systemic diseases. Three studies (four publications) included patients
with comorbidities, as follows (values are approximate % of the total study sample):
posterior vitreous detachment (18%),34'68 dry eye (13%),34'68 age-related macular
degeneration (5.6% to 10.0%),%%®%2% age-related macular degeneration scar (1.9%),® high
myopia (3.8%),%® suprasellar lesion (3.8%),% branch vein occlusion (1.9%),% diabetic
retinopathy (1.9%),% proliferative diabetic retinopathy (3.8%),% optic nerve head drusen

(1 .9%),83 retinal vein occlusion (5.7%),82 uveitis (5.7%),82 retinal detachment (1 .9%),82
asthma (5.7%),82 diabetes mellitus (9.4%),82 hypertension (24.5%),82 cerebral vascular
accident (1 .9%),82 or thyroid problem (1 .9%).&2

Appendix 10 includes additional information on patient characteristics.

CADTH OPTIMAL USE Optimal Use of Minimally Invasive Glaucoma Surgery: A Health Technology Assessment 37



CADTH

3.2.3 Interventions and Comparators

Table 2 includes a list of specific interventions and comparators, and Appendix 8 provides
further details. Table 3 contains details on the total number of eyes in each intervention and
comparator condition across studies in this report.

MIGS Versus Comparators (Research Questions 1 and 2)

59,60
t

58-60
Wo,

For research questions 1 and 2, the interventions were the following MIGS: one,
or three iStents;***° one or two®* iStent Injects; Hydrus Microstent;*? endoscopic
cyclophotocoagulation (ECP);®"®® Trabectome;*>®* and the Xen45 Microstent.®®
Comparators were medications (travoprost [a prostaglandin F analog]58 or a combination of
Latanoprost and timolol [a prostaglandin F analog and beta-blocker]36); SLT;* different
numbers of iStents;***° GDDs (BGI 250 or 350 or Ahmed Glaucoma Implant61 [AGI)]); and

Trabeculectomy with mitomycin C (MMC).?>%4%°

MIGS in Combination With Cataract Surgery Versus Comparators (Research
Questions 3 and 4)

For research questions 3 and 4, the interventions were the following MIGS in combination
with cataract surgery: goniotomy with the Kahook Dual Blade (KDB);®® ECP;"%7%828489
one,34’66'%’76'78’80’86 two,eg'm'm’go’83 or three® iStents; two iStent Injects;77 CyPass Micro-
Stent;”® Hydrus Microstent;”"® or Trabectome.””"*%%%"89 Comparators were cataract
surgery alone; 5768488 itferent numbers of iStents in combination with cataract
surgery;"®2%8 Trabeculectomy in combination with cataract surgery with MMC;®*%¥ or
trabeculotomy in combination with cataract surgery.85 One MIGS in combination with
cataract surgery was compared with another MIGS in combination with cataract surgery in
six studies: goniotomy with KDB + phacoemulsification (Phaco) versus iStent + Phaco,®
Trabectome + micro-incision cataract surgery (MICS) versus two iStent Injects + Mics,”
ECP + iStent + Phaco versus iStent + Phaco,®' and Trabectome + Phaco versus one® or
two’® iStents + Phaco, and ECP + Phaco versus Trabectome + Phaco.®® The type of
cataract surgery was phacoemulsification in all but one study, in which MICS was
employed.”’
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Table 2: Interventions and Comparators in Included Studies

Intervention

Research Questions 1 and 2

Comparator

CADTH

Studies

MIGS Vs. Pharmacotherapy

2x iStent

Travoprost (prostaglandin F analog)

Vold et al. 2016°®

2x iStent Inject

Combination Latanoprost/timolol
(prostaglandin F analog and beta-blocker)

Fea et al. 2014%

MIGS Vs. Laser Therapy

Hydrus Microstent

| SLT

Fea et al. 2017%

MIGS Vs. Another MIGS

iStent vs. 2x iStent vs. 3x iStent

| See column 1 for comparators

Katz et al. 2018° and 2015%

MIGS Vs. Filtration Surgery

ECP Second GDD (BGlI) Murakami et al. 2017
ECP AGI Lima et al. 2004°’
Trabectome Trabeculectomy with MMC Pahlitzsch et al. 2017%°

Jea et al. 2012%

2x iStent Inject

Trabeculectomy with MMC

Pahlitzsch et al. 2017%°

Trabectome or 2x iStent Inject (grouped
together)

Trabeculectomy with MMC

Pahlitzsch et al. 2017%

XEN 45 microstent with MMC

Trabeculectomy with MMC

Schlenker et al. 2017%°

Research Questions 3 and 4

MIGS + Cataract Surgery Vs. Cataract Surgery Alone

ECP + Phaco

Phaco alone

Kang et al. 2017

Perez Bartolome et al. 201772
Sheybani et al. 2015™

Siegel et al. 2015

Francis et al. 2014

iStent + Phaco

Phaco alone

Fea et al. 2015%°

Fea 2010

Craven et al. 2012°%®
Samuelson et al. 2011*
El Wardani et al. 20157

2x iStent + Phaco

Phaco alone

El Wardani et al. 20157
Fernandez-Barrientos et al. 2010%°

CyPass Micro-Stent + Phaco®

Phaco alone

Vold et al. 2016"°

Hydrus Microstent + Phaco

Phaco alone

Pfeiffer et al. 2015"
Samuelson et al. 2018°%

MIGS + Cataract Surgery Vs. A Different MIGS + Cataract Surgery

KDB + Phaco vs. iStent + Phaco

See column 1 for comparators

Dorairaj et al. 2018%

Trabectome + Phaco vs.
2x iStent + Phaco

See column 1 for comparators

Kurji et al. 2017"°
Khan et al. 20158

Trabectome + MICS vs.
2x iStent Inject + MICS

See column 1 for comparators

Gonnermann et al. 2017/

iStent + Phaco vs. 2x iStent+Phaco vs. 3x
iStent + Phaco

See column 1 for comparators

Vlasov and Kim 2017%°
Belovay et al. 2012%

ECP + iStent + Phaco vs. iStent + Phaco

See column 1 for comparators

Ferguson et al. 2017%’
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Intervention Comparator Studies

ECP + Phaco vs. Trabectome + Phaco See column 1 for comparators Moghimi et al. 2018%

MIGS + Cataract Surgery Vs. Filtration Surgery + Cataract Surgery

Trabectome + Phaco Trabeculectomy with MMC + Phaco Ting et al. 2018%’

Trabectome + Phaco Trabeculotomy + Phaco Kinoshita-Nakano et al. 2018%°
ECP + Phaco Trabeculectomy with MMC + Phaco Marco et al. 2017%

2x = two devices; 3x = three devices; AGI = Ahmed glaucoma implant; BGI = Baerveldt glaucoma implant 250 or 350; ECP = endoscopic cyclophotocoagulation;
GDD = glaucoma drainage device; KDB = Kahook Dual Blade; MICS = micro-incision cataract surgery; MIGS = minimally invasive glaucoma surgery; MMC = mitomycin C;
Phaco = phacoemulsification; SLT = selective laser trabeculoplasty; vs. = versus.

?The CyPass Micro-Stent was voluntarily withdrawn from the global market by the manufacturer in August 2018 due to five-year data from a long-term safety study;37'38

however, at the time of report publication, this device was still active in the Medical Devices Active Licence Listing and is therefore included in this report.

Table 3: Number of Eyes for Each Intervention and Comparator

Intervention or Comparator ‘ Number of Eyes ‘ Intervention or Comparator ‘ Number of Eyes
Research Questions 1 and 2: Research Questions 3 and 4:
Interventions
Hydrus Microstent 31 Trabectome + MICS 25
iStent 38 2x iStent Inject + MICS 25
3x iStent 40 3x iStent + Phaco 25
Travoprost 47 ECP + iStent + Phaco 51
ECP 59 Trabectome + Phaco 171
2x iStent 95 2x iStent + Phaco 180
Latanoprost and Timolol 98 KDB + Phaco 237
2x iStent Inject 114 CyPass Micro-Stent + Phaco® 374
Trabectome 158 Hydrus Microstent + Phaco 419
Xen45 with MMC 185 iStent + Phaco 447
ECP + Phaco 614
Intervention total 865 Intervention total 2,568
Comparators
SLT 25 Trabeculotomy + Phaco 29
AGI 34 Trabeculectomy with MMC + 38
Phaco
BGI 48 Phaco alone 891
Trabeculectomy with MMC 296
Comparator total 403 Comparator total 958
TOTAL for questions 1 and 2 1,268 TOTAL for questions 3 and 4 3,526
Total in intervention groups: 3,433
Total in comparator groups: 1,361
Grand total: 4,794

2x = two devices; 3x = three devices; AGI = Ahmed glaucoma implant; BGI = Baerveldt glaucoma implant 250 or 350; ECP = endoscopic cyclophotocoagulation;
KDB = Kahook Dual Blade; MICS = micro-incision cataract surgery; MMC = mitomycin C; Phaco = phacoemulsification; SLT = selective laser trabeculoplasty.

? The CyPass Micro-Stent was voluntarily withdrawn from the global market by the manufacturer in August 2018 due to five-year data from a long-term safety study;37'38

however, at the time of report publication, this device was still active in the Medical Devices Active Licence Listing and is therefore included in this report.
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3.2.4 Critical Appraisal of Individual Studies

A summary of the risk of bias assessment can be found in Table 4 for RCTs and Table 5 for
all other study designs. Overall, each of the included studies exhibited some risk of bias.

Risk of Bias in Randomized Controlled Trials

All included RCTs used appropriate methods of randomization,3*36-58-60.66-71.87.88 Only one

RCT¥ explicitly reported allocation concealment; however, the inclusion criteria were
changed after the start of the trial, which introduced risk of selection bias. No other RCTs
explicitly reported allocation concealment; 65860667188 tharefore, all RCTs were at
possible risk of selection bias.

There was a low risk of performance bias in nine of the 10 RCTs.3436:98.66-71.88 | two RCTs,
adequate blinding of patients and outcome assessors was ensured,®®®”"® and in seven
RCTs there was no blinding but also no reasons to suspect systematic differences between
groups in the care provided or in exposure to factors other than the intervention of
interest.3*%6:°86869.71.88 |y the final RCT, the study occurred over a long duration and how the
intervention was conducted in one treatment arm (Trabectome) changed over the course of
the study, leading to a risk of performance bias.®

Detection bias was assessed separately for individual outcomes. IOP was measured
objectively by tonometry in nine RCTs;*8:6066-7187.88 the method of measurement was not
reported in the tenth.*® In four RCTs, diurnal variation in IOP was accounted for in its
measurement, resulting in no risk of detection bias.>*"%7"% |n the other six RCTs, either
diurnal variation in IOP was not accounted for, or whether it was accounted for was unclear,
resulting in a risk of detection bias.>***€%¢598” Thare was an unclear risk of detection bias
in the measurement of the number of glaucoma medications and in the measurement of AEs
and complications in every RCT, because the methods of measurement were not reported in
any study.**°86086718788 gimilarly, for VF, there was a risk of detection bias in two of three
RCTs.358%088 |n one study, the method of measuring VF was not specified,sg'60 and in the
other there was no blinding of outcome assessors.**% VA was reported in four RCTs, %65
6068 and there was a risk of detection bias in three of these because the details of
measurement were not reported. 656068

There was a low risk of attrition bias in eight RCTs up to at least 15 months of follow-
up.3’4’36’58'60’66'70’88 In two of these RCTs, there was a risk of attrition bias at later follow-up
time points (36-month58 or 4-year66’67 follow-up) due to large amounts of missing data and/or
an imbalance in the proportion of missing data across groups. In the remaining two RCTs
there was a high risk of attrition bias due to large amounts of missing data,*®%%%" and
because the reasons for missing data may have been due to outcomes of interest (e.g., in
one study,?""68 those with failed phacoemulsification were excluded post-randomization).

There was a high risk of reporting bias in five RCTs. 33658606887 | o studies, expected

outcomes were reported in the results but statistical comparisons were not conducted or P
values were not reported.36’58 In one RCT, the results were not reported comprehensively
and the rationale for the choice of analysis was not reported (i.e., some results were
reported with the intention-to-treat population, and others with a “consistent cohort”
population).?""68 Additionally, 90% Cls were used and no rationale was provided; 90% Cls
are not standard and may have been chosen to avoid crossing the line of no effect or to
avoid overlap in Cls between groups.a""68 In one RCT, outcomes that were specified a priori
in a clinical trials registry (i.e., quality of life [QoL] and VA) were not included in the published
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study.87 In the final RCT, expected results were reported incompletely; for example, the
absolute number of glaucoma medications was not reported, but rather only the proportion
of patients on any medications.**%

Finally, one RCT had an additional source of bias; the study was stopped early due to
difficulties with recruitment and therefore enrolled fewer patients than planned a priori.87
There were fewer than 10 studies for each intervention and comparator, so the risk of
publication bias was considered non-evaluable.

Additional details regarding the risk of bias for studies contributing to individual comparisons
are provided in the “risk of bias” components of the GRADE tables in Appendix 13.

Table 4: Risk of Bias Summary — Randomized Controlled Trials
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Research Questions 1 and 2:
Vold et al. 2016°® v ? v X ? v IxXe X v
Fea et al. 2014 v ? v v ? v X v
Katz et al. 2015°° and Katz et al. 2018°° v ? v X ? v X v
Research Questions 3 and 4:
Samuelson et al. 2018°® v ? v v ? v v v
Ting et al. 2018°’ X v X X ? X X X
Vold et al. 2016"° ° v ? v v ? v v v
Fea et al. 2015% and Fea 2010°’ v ? v X ? v I XC v v
Pfeiffer et al. 2015"" v ? v v ? v v v
Craven et al. 2012°® and Samuelson et al. 2011** v ? v X ? X X v
Fernandez-Barrientos et al. 2010%° v ? v X ? v v v

v' = low risk of bias; ? = unclear risk of bias; X = high risk of bias; IOP = intraocular pressure.
? Low risk of bias at 12- and 24-month follow-up; high risk of bias at 36-month follow-up.

® In this study, the CyPass Micro-Stent in combination with cataract surgery was compared with cataract surgery alone. The CyPass Micro-Stent was voluntarily withdrawn
from the global market by the manufacturer in August 2018 due to five-year data from a long-term safety study;”‘38 however, at the time of report publication, this device
was still active in the Medical Devices Active Licence Listing and is therefore included in this report.

° Low risk of bias up to 15 months of follow-up; high risk of bias at four-year follow-up.
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Risk of Bias in Other Study Designs

Among the 22 studies of other designs, bias due to confounding was considered low in
one,77 moderate in four,25’65’78’85 serious in 16,25’62'64’72’74'76’79'84'86’89 and critical in one
study.73 There was deemed a risk of bias due to confounding when significant differences
between groups at baseline were not controlled;%64657374.79.81.8284.89 jitarant surgeons
performed the interventions in different treatment groups;'ss’79 pseudorandomization was
employed;61 potential confounding variables were not controlled for in analyses;25'61'63'65'72'
76.78-81.83-86.89 10 atment was selected based on patient characteristics, patient choice, and/or
it was a retrospective study and the rationale for assigning treatments was likely different
between groups;25”64’72'76’78'81’83"86’89 baseline characteristics were not reported for one group
so it was not possible to assess whether groups were systematically different at baseline;?
how patients were prospectively assigned to groups was not reported;84 or data were
collected prospectively for one group and retrospectively for the other and it was possible
that the groups were systematically different.®

Bias in the selection of participants was considered low in nine studies,?*¢626475.76.80-82

moderate in 10 studies,63’65’73’77'79’83'86 serious in one study,72 and critical in two studies.
A risk of bias in the selection of participants was considered when only patients with a given
follow-up duration and/or complete data were included (and were potentially systematically
different from those in routine clinical practice who may have had a shorter follow-up
duration or missing data),®%%%7273.77-79.8386.89 atients with intraoperative complications were
excluded,” or at least one patient who did not meet inclusion criteria was included (the
inclusion criteria specified age > 40 years, but the range of ages in one group was reported
as 30 to 85 years).*

74,89

Bias in classification of interventions was considered low in all studies because the
interventions were classified or defined based on the treatments received.

Bias due to deviations from intended interventions was considered low in seven studies,®"
6365.79.8089 1yhderate in one study,77 serious in 13 s’[udies,25’64’72’73’75'76’78’81'86 and critical in
one study.74 Bias due to deviations from intended interventions was considered serious
when the post-intervention medication regimen (i.e., a co-intervention) was different across
treatment arms’2">"®"" and/or in cases where the number of medications was reported and
was significantly different between treatment arms.?>®*7475788188 |5 o6 study, this was the
case only at one of the follow-up time points (six weeks) and therefore bias due to deviations
from intended interventions was deemed moderate.”’ Bias due to deviations from intended
interventions was considered critical in one study because, in addition to an imbalance in an
important co-intervention (i.e., medications) across groups, it was unclear whether the
intervention was implemented successfully for most participants (i.e., patients who
experienced intraoperative complications were excluded, and the proportion of patients
affected was not reported).”

Bias due to missing data was considered low in nine studies, 252737577 79818389 5 qerate in

one study,86 serious in ten studies,,m’63"65'74’76’78’80'82’85 and critical in one study.72 In one
study, the risk of bias due to missing data was considered low up to 24 months of follow-up
and serious for later follow-up time points.84 There was deemed a risk of bias due to missing
data when there was substantial loss to folIow-up,61’63’64’76’78’80’82’84'86 the amount of missing
data was not balanced across groups,®"¢76788082858 raa50ns for missing data were not
reported,m’63’64’76’80’82’84'86 and/or no information on the amount or nature of missing data
was reported.65 Bias due to missing data was considered critical in one study because data
were not reported at baseline or follow-up for some variables for the comparator group.72
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QoL was only measured in one prospective cohort study,25 and bias in its measurement was
considered serious because although it was measured using a validated questionnaire (the
National Eye Institute Visual Functioning Questionnaire — 25 [NEI VFQ-25])* this tool did
not include reliance on medications which would be expected to impact QoL.

Bias in measurement of IOP was considered low in one study61 and serious in all others.?>%*

65.72:8689 Tha risk of bias in measurement of IOP was considered low in one study because
IOP was always measured at the same time of day, which accounted for diurnal variation.®’
In all other studies, bias in measurement of IOP was considered serious because diurnal
variation in IOP was not accounted for, 2026572768486 . \whether it was accounted for was
unclear,””#38% or pecause IOP was measured without medication washout and the
number of medications was significantly different between group325’63’64'74'78’81'86 (or was not
evaluable because it was not reported in the comparator group,72 or not compared
statistically between groups”®).

Bias in measurement of number of medications was considered serious in all studies
because the method of measurement was not specified.25’61'65’72'86’89

VA was reported in 15 studies, 2>01626465.72:77.79.8283.86 Bias in measurement of VA was

considered serious in all cases because the method of measuring VA was not
reported,25’62’64’76’77 was not reported in sufficient detail to establish validity and reliability,61

or was reported to be measured using a method known®® to have poor validity or
reli abiIity_65,72-75,79,32,83,se

Bias in measurement of safety parameters (i.e., AEs and complications) was considered
serious in all studies because the methods of measurement were not reported. 25,61-65,72-86,89
In addition, whether there was any restriction on what was considered an AE or complication
was not reported. Therefore, if no detail on a particular AE was reported in a given study it is
unclear whether this was because the particular AE did not occur or whether information on
that AE was not collected.

Bias in selection of the reported result was considered low in eight studies because all
results were reported as specified in the methods.”> 4777880828385 Biag in selection of the
reported result was considered moderate in six studies®*®579#° pecause some
preoperative population characteristics that were measured were not reported,63 VA was
only reported at a subset of measured time points,** VF was not included in the methods as
an outcome measure but was included as such in the results,89 no rationale was provided for
reporting findings as medians instead of means and absolute values for IOP were reported
only at “last foIIow-up,"65 there was inconsistency in reporting of AEs between the abstract
and main text,”® and the types of analyses were not described in the methods and
reductions from baseline were presented only as proportions for IOP but as absolute values
for other outcomes and no rationale was provided.84 Bias in selection of the reported result
was considered serious in six studies?>®"62758"8 pecayse some relevant statistical
comparisons were not conducted or reported;62 some variables were only reported at a
subset of the time points at which they were measured;®"%? a composite measure of QoL
that was described in the methods was not reported in the results;® values for VA were only
reported pooled across treatment groups, no measures of variability were included for the
primary outcome variable, and between-group statistical comparisons were not reported at
baseline;86 VA was measured at all time points but not reported as an outcome;81 and there
was inconsistent reporting such that the between-group difference in number of medications
at baseline was reported to be statistically significant or non-significant in two different
tables.” Bias in selection of the reported result was considered critical in two studies’"®
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because key data for the comparator group were not reported at baseline or follow-up time
points72 and because there was inconsistent reporting (i.e., different values reported in
abstract, tables, and text) so interpretation of findings was unclear.”®

There were fewer than 10 studies for each intervention and comparator, so the risk of
publication bias was considered non-evaluable.

Additional details regarding the risk of bias for studies contributing to individual comparisons
are provided in the “risk of bias” components of the GRADE tables in Appendix 13.

Table 5: Risk of Bias Summary — Other Study Designs
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Bias Due to Confounding

Bias in Selection of Participants
Bias Due to Deviations From
Intended Interventions

Bias Due to Missing Data

Bias in Measurement of Outcomes
Bias in Selection of the Reported

Research Questions 1 and 2:

Fea et al. 2017% S L L L L S S
Murakami et al. 2017% S M L L S S M
Lima et al. 2004°" M L L L S M S
Pahlitzsch et al. 2017%° S L L S L S S
Jea et al. 2012* S L L S S S M
Schlenker et al. 2017%° M M L L S S M
Research Questions 3 and 4:

Dorairaj et al. 2018 S M L S M S S
Kinoshita-Nakano et al. 2018%° M M L S S S L
Moghimi et al. 2018 S C L L L S M
Ferguson et al. 2017%’ S L L S L S S
Gonnermann et al. 2017”7 L M L M L S L
Kang et al. 2017"% S S L S C S C
Kuriji et al. 20177 S M L L L S M
Marco et al. 2017% S L L S S S L
Perez Bartolome et al. 2017"° C M L S L S L
Vlasov and Kim 2017%° S L L L S S L
El Wardani et al. 2015"° S L L S S S c
Khan et al. 2015 M M L S S S L
Sheybani et al. 2015 S C L C S S L
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Bias in Classification of Interventions

Bias in Measurement of Outcomes
Bias in Selection of the Reported
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Bias Due to Confounding
Bias Due to Deviations From
Intended Interventions

Bias Due to Missing Data

Siegel et al. 2015"

Francis et al. 2014%*

Belovay et al. 2012 *

L = low; M = moderate; S = serious; C = critical.

Note: In some cases, ratings for risk of bias due to missing data, bias in measurement of outcomes, and bias in selection of the reported result differed across outcomes
within a given study (e.g., “moderate” for bias in measurement of intraocular pressure, but “serious” for bias in measurement of number of medications). In these instances,
the least favourable (i.e., most severe) rating was included in this table.

? Low risk of bias for up to 24-months of follow-up; serious risk of bias for later time points.
Quality Assessment: Overall Body of Evidence

The quality of evidence for each outcome by each comparison and study design is
presented in GRADE evidence profile tables in Appendix 13. Overall, the quality of evidence
ranged from “very low” to “high.” The most common reasons for downgrading the quality of
the evidence were: 1) serious risk of bias that reduced the level of confidence in the
observed effects (as described in the “Quality Assessment: Individual Studies” section), 2)
and serious imprecision (e.g., only a single study for a given comparison, no measures of
variability, or wide variability leading to uncertainty about the true magnitude of the effect).

For AEs and harms outcomes, the quality of the evidence for all groupings of studies (i.e., by
intervention and comparison, and study design) was also downgraded for “serious
indirectness” because the method of measuring AEs or harms was not specified; therefore,

it was not possible to determine whether direct or surrogate measures were used, or
whether data on all patient-important AEs or harms were collected. Similarly, all groupings of
studies were considered to have “serious imprecision” because there were relatively few
AEs or harms and no measures of variability, leading to uncertainty about the true between-
group differences. Judgments for “inconsistency” were largely subjective given that most
studies did not conduct statistical comparisons for between-group differences in the
incidence of AEs or harms, and/or had too few events to accurately evaluate heterogeneity.
Overall, the quality of the evidence for AEs and harms outcomes was “very low.”

3.2.5 Outcomes

A complete list of included outcomes and their measures (where reported) can be found in
Appendix 8.
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Only one study included the primary outcome of interest, a measure of QoL (measured by
the NEI VFQ-25).25 This measure included 12 subscales (i.e., general health, ocular pain,
general vision, near activities, distance activities, mental health, social functioning, role
difficulties, dependency, driving, colour vision, and peripheral vision).

All studies included IOP, measured by Goldmann applanation tonometry (where the method
of measurement was reported), as an outcome (absolute IOP, absolute or relative change in
IOP, and/or the proportion of eyes achieving a given target IOP). Appendix 9 includes
information on the validity of IOP as a surrogate end point.

The number of glaucoma medications (or proportion of eyes requiring glaucoma
medications) was an outcome in all studies except for the two in which pharmacotherapy
was the comparator.%’58 The method of measuring number of glaucoma medications was
not reported in any study.

VF was an outcome in two studies (three publications) for Research Question 1,°%%% and in

two studies (three publications) for Research Question 3.346889 yF was measured by
Humphrey 24-2 or 30-2 Swedish Interactive Threshold Algorithm in all cases but one,**% in

which the method of measurement was not reported.

VA outcomes were included in eight studies (in nine publications) for Research Question 1
(VAZ618284 o hest-corrected visual acuity [BCVAIP**#€%%%) and in 11 studies (12
publications) for Research Question 3 (VA,72'73'75’76’82 BCVA,74'77’79’86 or corrected-distance
visual acuity [CDVA]34’68'83). The method of VA measurement was not reported in five
studies (seven pubIic:ations).25‘34‘36’59’60'68'76 In other studies, VA was measured using
Snellen,”?7>7%83 gnellen converted to logarithm of the minimum angle of resolution
(IlogMAR),%>#2% or decimal chart.®® In four studies, VA was reported in logMAR but the
original method of measuring VA was not reported.m’sz’e“'77

For research questions 2 and 4, safety outcomes were intraoperative or post-operative AEs
and complications, and were reported in all but four studies.?>”*7%®° The method of
measuring AEs and complications was not reported in any study. Similarly, whether there
was any restriction on what was considered an AE or complication was not reported.
Therefore, if no detail on a particular AE was reported in a given study, it is unclear whether
this is because the particular AE did not occur or whether information on that AE was not
collected. Nine studies also provided information on requirement for secondary
procedures.63-65,75,81,86-89

Detailed outcome data are reported in Appendix 12.

3.2.6 Data Analysis and Synthesis

A detailed summary of study findings is provided in Appendix 12 by study, and in Appendix
13 by outcome along with the GRADE quality assessments. A high-level summary of study
findings by comparison and outcome is presented in Table 6. Note that Table 6 presents
findings for each overarching category (e.g., MIGS versus pharmacotherapy), and each
individual comparison within each category (e.g., which particular MIGS versus which
particular pharmacotherapy) in terms of the direction of effect for each outcome (e.g., not
significantly different between groups, or more or less favourable in MIGS versus
comparators); additional detail is provided in the table footnote.

Unless otherwise stated, there were no between-group differences at baseline (i.e., pre-
intervention). All data presented are unadjusted (i.e., not adjusted for covariates).
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Table 6: High-Level Summary of Findings by Comparison and Outcome

Overarching Category Comparison Direction of Effect by Outcome
Intervention Vs. Comparator # meds QoL VF

Research Questions 1 and 2: MIGS Vs. Comparators

MIGS vs. 2x iStent vs. Travoprost,® or [?] NA = [ [?] [?]

pharmacotherapy 2x iStent Inject vs. Latanoprost + Timolol*®

MIGS vs. laser therapy Hydrus Microstent vs. SLT® NS > - - [?1 [?]

MIGS vs. another MIGS 1vs. 2 vs. 3 iStent(s)***° 1<2<3 1[?12[?]13 = 1NS2NS3 | 1[?]12[?13 | 1[?12[?13

MIGS vs. filtration surgery | ECP vs. GDD (BGI or AGI)*"% NS NS - - NS NS />
Trabectome vs. Trabeculectomy with MMC?*%* [?1/< < > /NS - [?] </>
2x iStent Inject vs. Trabeculectomy with MMC?* [?1 [?] NS - [?1 -
Trabectome or 2x iStent Inject (grouped together) vs. NS < NS - NS -
Trabeculectomy with MMC?*
Xen45 with MMC vs. Trabeculectomy with MMC®® NS [?7] - - NS [?1/NS

Research Questions 3 and 4: MIGS + Cataract Surgery Vs. Comparators

MIGS + cataract surgery ECP + Phaco vs. Phaco alone’* "% NS / >/ [?] [?] = = =/[?] [?1/<

vs. cataract surgery alone | iStent + Phaco vs. Phaco alone> %76 NS NS = NS [?] [?]
2x iStent + Phaco vs. Phaco alone®"® >/[?] >/[?] = = = [?]
CyPass Micro-Stent + Phaco vs. Phaco alone™ ? > > = = = NS />
Hydrus Microstent + Phaco vs. Phaco alone”"®® > > = = = NS /<

MIGS + cataract surgery Goniotomy with KDB + Phaco vs. iStent + Phaco®® > > - - NS NS />

vs. a different MIGS + Trabectome + Phaco vs. 2x iStent + Phaco’®"® </[?7] NS - - NS </NS

cataract surgery Trabectome + MICS vs. 2x iStent Inject + MICS”’ NS NS - - NS 7]
Different numbers of iStents + Phaco®*® 1NS2NS3 | 1NS2<3 - - 2[?]3 [?]
ECP + iStent + Phaco vs. iStent + Phaco®’ > < - - - [?]
ECP + Phaco vs. Trabectome + Phaco® NS NS - NS - [?1

MIGS + cataract surgery Trabectome + Phaco vs. Trabeculectomy with MMC + NS NS - - - NS

vs. filtration surgery + Phaco®’

cataract surgery Trabectome + Phaco vs. Trabeculotomy + Phaco® NS NS = = = =
ECP + Phaco vs. Trabeculectomy with MMC + Phaco® NS < = = NS </[?]

> = intervention more favourable than comparator; < = intervention less favourable than comparator; [?] = not compared statistically or non-interpretable; — = not measured; 2x = two devices; AGI = Ahmed glaucoma implant;

BGI = Baerveldt glaucoma implant; ECP = endoscopic cyclophotocoagulation; GDD = glaucoma drainage device; IOP = intraocular pressure; KDB = Kahook Dual Blade; meds = medications; MICS = micro-incision cataract
surgery; MIGS = minimally invasive glaucoma surgery; MMC = mitomycin C; NA = not applicable; NS = not significantly different between groups; Phaco = phacoemulsification; QoL = quality of life; Safety = safety outcomes
grouped together (i.e., adverse events and complications); SLT = selective laser trabeculoplasty; VA = visual acuity; VF = visual field; vs. = versus.

Note: If findings were different at incremental follow-up time points, the longest available follow-up time point was used in describing the overall findings. More than one symbol for a given comparison indicates mixed findings, with
results differing within or across studies.

?The CyPass Micro-Stent was voluntarily withdrawn from the global market by the manufacturer in August 2018 due to five-year data from a long-term safety study;37'38 however, at the time of report publication, this device was still
active in the Medical Devices Active Licence Listing and is therefore included in this report.
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Research Question 1: What is the comparative clinical
effectiveness of MIGS versus each other, pharmacotherapy,
laser therapy, or filtration surgery, for the treatment of
glaucoma in adults?

Quality of Life

A detailed summary of findings is provided in the GRADE evidence profile table (Table 7).
GRADE tables for all other outcomes are presented in Appendix 13.

MIGS Versus Filtration Surgery
MIGS (Trabectome or Two iStent Injects) Versus Trabeculectomy With MMC

QoL was assessed (using the National Eye Institute Visual Functioning Questionnaire - 25)
in a single prospective cohort study that compared the effect of MIGS (either Trabectome or
two iStent Injects, examined separately or grouped together) with Trabeculectomy with
MMC.?* In brief, only one out of 12 QoL parameters (colour vision) was significantly greater
in the Trabectome versus Trabeculectomy group at six-month follow-up (mean between-
group difference of approximately 13 points on a 100-point scale); all other parameters were
not significantly different between groups.?® None of the 12 QoL parameters were
significantly different between the two iStent Injects and Trabeculectomy groups, or between
the MIGS and Trabeculectomy groups, at six-month foIIow-up.25 QoL was not reported at
baseline.?®

Intraocular Pressure

A detailed summary of findings is provided in Table 32 and Table 33, Appendix 13. IOP was
measured without medication washout unless otherwise stated.

MIGS Versus Pharmacotherapy
Two iStents Versus Travoprost, or Two iStent Injects Versus Latanoprost + Timolol

In two RCTs, there was a numerical reduction in IOP from baseline at 1 to 36 months
following two iStents or Travoprost (reduction of approximately 10 mm Hg),58 orat1to

12 months following two iStent Injects or Latanoprost + Timolol (reduction of approximately
8 mm Hg),36 but differences within or between groups were not tested statistically.36'58

A significantly greater proportion of eyes in the two iStent Injects (53.2%) group versus the
Latanoprost + Timolol (35.7%) group achieved a = 50% IOP reduction from baseline at
12-month follow-up, but there was no difference between groups in the proportion of eyes
that achieved a = 20%, 30%, or 40% IOP reduction from baseline.®® The proportion of eyes
achieving absolute IOP < 15 mm Hg or < 18 mm Hg was reported in both studies, but
between-group differences were not tested statistically.s's’58

MIGS Versus Laser Therapy
Hydrus Microstent Versus SLT

In a single prospective cohort study, IOP was significantly reduced from baseline at 1 to 12
months following Hydrus Microstent or SLT (reduction of approximately 4 mm HG to 7 mm
Hg), but was not significantly different between groups at any time point.62 There was no
difference between groups in the proportion of eyes achieving a >20% reduction in IOP from
baseline at 12 month foIIow-up.62
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Table 7: Effect of MIGS Versus Comparators on Quality of Life in Adults With Glaucoma

Quality Assessment Summary of Findings Importance

No. of Eyes Quality

No. of Inconsistency | Indirectness | Imprecision Other MIGS | Comparator
Studies Considerations

MIGS Vs. Filtration Surgery: Trabectome Vs. Trabeculectomy With MMC

1 Prospective | Serious | No serious No serious Serious None 43 25 Mixed Findings; ®000 | CRITICAL
cohort® riskof | inconsistency | indirectness | imprecision® Trabectome >/= VERY
bias” Trabeculectomy with | LOW
MMC:

Only 1/12 QoL
parameters (colour
vision) was
significantly greater in
the Trabectome vs.
Trabeculectomy group
at 6 mo follow-up; all
other parameters were
not significantly
different between

groups.®
MIGS Vs. Filtration Surgery: 2x iStent Inject Vs. Trabeculectomy With MMC
1 Prospective | Serious | No serious No serious Serious None 20 25 2x iStent Inject = ®000 | CRITICAL
cohort® risk Sf inconsistency indirectness | imprecision® Trabeculectomy with | VERY
bias MMC: LOW

None of the 12 QoL
parameters were
significantly different
between the 2x iStent
Inject vs.
Trabeculectomy
groups at 6 mo
foIIow-up.25

CADTH OPTIMAL USE Optimal Use of Minimally Invasive Glaucoma Surgery: A Health Technology Assessment 50



CADTH

Quality Assessment Summary of Findings Importance
No. of Eyes Effect Quality
No. of Risk of | Inconsistency | Indirectness | Imprecision Other MIGS | Comparator
Studies Bias Considerations
MIGS Vs. Filtration Surgery: Trabectome or 2x iStent Inject Vs. Trabeculectomy With MMC
1 Prospective | Serious | No serious No serious Serious None 63 25 MIGS = @000 CRITICAL
cohort? risk of inconsistency indirectness imprecision® Trabeculectomy with | VERY
bias® MMC: LOW

None of the 12 QoL
parameters were
significantly different
between the MIGS
(combined
Trabectome and 2x
iStent Inject) vs.
Trabeculectomy
groups at 6 mo
follow-up.?

= = not significantly different between groups; > = intervention more favourable than comparator; 2x = two devices; MIGS = minimally invasive glaucoma surgery; MMC = mitomycin C; mo = months; no. = number; QoL = quality of
life; vs. = versus.

Note: Data were collected by prospective cohort, with up to six months of follow-up. Quality of life was measured using 12 subscales (general health, ocular pain, general vision, near activities, distance activities, mental health,
social functioning, role difficulties, dependency, driving, colour vision, peripheral vision) and overall composite (that included all but the general health subscale) of the National Eye Institute-Visual Functioning Questionnaire.:.

2 One prospective cohort study.?®
® Serious risk of bias.?® Bias due to confounding: decision for MIGS versus Trabeculectomy was made by treating surgeon based on patient characteristics, and choice of MIGS was made by individual patients; potential

confounding variables not controlled for in analyses. Bias due to deviations from intended interventions: important co-intervention not balanced between groups (number of medications significantly different between groups). Bias
in measurement of outcomes: the tool used to assess quality of life did not include reliance on medications, which would be expected to impact quality of life. Bias in selection of the reported result: results for the "composite"

measure of quality of life not reported in the results.

¢ Serious imprecision.? Only a single study.?
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MIGS Versus Another MIGS
One Versus Two Versus Three iStent(s)

In a single RCT, IOP was significantly reduced from baseline at 18 months of follow-up in
eyes with one, two, or three iStents, and the reduction was incrementally greater with
increasing numbers of iStents (reductions of approximately 4 mm Hg, 6 mm Hg, and 8 mm
Hg after medication washout for one, two, and three iStents respectively).>**° Although IOP
was measured at up to 42 months of follow-up, between-group differences were not
compared statistically at other time points. Similarly, the between-group differences in the
proportion of eyes achieving a 2 20% reduction in IOP from baseline, or an absolute IOP of
<15 mm Hg or £ 18 mm Hg, were not compared statistically.59’60

MIGS Versus Filtration Surgery
ECP Versus Glaucoma Drainage Device

In a retrospective cohort study, IOP was significantly reduced from baseline (by
approximately 7 mm Hg to 11 mm Hg) in both ECP and BGI groups at 3 to 24 months of
follow-up, but was not significantly different between groups at any time point.®®

In a non-randomized controlled clinical trial, IOP was significantly reduced from baseline (by
approximately 19 mm Hg to 36 mm Hg) in both ECP and AGI groups from one week to 24
months of follow-up (only tested statistically at 24 months).®' The reduction in IOP was
significantly greater in AGI versus ECP at the one-week follow-up, in ECP versus AGI at the
two-, three-, and four-month follow-ups, and was not significantly different between groups
thereafter up to 24 months of foIIow—up.61 There was no significant difference between
groups in the proportion of patients with IOP > 6 mm Hg and < 21 mm Hg at 24 months of
foIIow-up.61

Trabectome Versus Trabeculectomy With MMC

In a prospective cohort study, IOP was significantly reduced from baseline (a reduction of
approximately 4 mm Hg to 15 mm Hg) in both the Trabectome and Trabeculectomy groups
at six months of follow-up (to approximately 14.7 mm Hg and 12.9 mm Hg, respectively), but
between-group differences were not tested statistically.25 In a retrospective cohort study,
IOP was not different between groups at baseline, was numerically reduced from baseline in
both groups (not tested statistically), and was significantly higher in the Trabectome versus
Trabeculectomy group at all follow-up time points (1 to 30 months; at 30 months IOP was
approximately 16.6 mm Hg and 10.0 mm Hg respectively).64

Two iStent Injects Versus Trabeculectomy With MMC

In a prospective cohort study, IOP was significantly reduced from baseline (by approximately
5 mm Hg to 15 mm Hg) in both the two iStent Injects and Trabeculectomy groups at the six-
month follow-up (to approximately 16.0 mm Hg and 12.9 mm Hg, respectively), but between-
group differences were not tested statistically.25

Trabectome or Two iStent Injects Versus Trabeculectomy With MMC

In a prospective cohort study, eyes that received Trabectome or two iStent Injects were
grouped together as “MIGS.”*® |OP was significantly higher in the MIGS versus
Trabeculectomy group at six-week and three-month follow-up (by approximately 2 mm Hg to
32 ;nm Hg), but there was no significant difference between groups at the six-month follow-
up.?®
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Xen45 With MMC Versus Trabeculectomy With MMC

In a retrospective cohort study, IOP was not significantly different between the Xen45 and
Trabeculectomy groups at baseline or follow-up (a median follow-up duration of 15.0 and
17.8 months respectively).65

Number of Glaucoma Medications
A detailed summary of findings is provided in Table 34, Appendix 13.

MIGS Versus Laser Therapy
Hydrus Microstent Versus SLT

In a single prospective cohort study, the reduction in number of medications from baseline at
12-month follow-up was significantly greater in the Hydrus Microstent versus the SLT group
(a reduction of approximately 1.4 vs. 0.5 medications, to an average of approximately 0.9
versus 2.0 medications, respectively), but the absolute number of medications was not
compared statistically.®?

MIGS Versus Another MIGS
One Versus Two Versus iStent(s)

In a single RCT, the proportion of eyes requiring medications was numerically reduced from
baseline in eyes that received one, two, or three iStent(s), but within- and between-group
differences were not tested sta’[istically.59’60

MIGS Versus Filtration Surgery
ECP Versus Glaucoma Drainage Device

In a retrospective cohort study, the mean number of medications was significantly reduced
from baseline in both ECP and BGI groups at three to 24 months of follow-up (a reduction of
approximately 1 to 1.5 medications from baseline), but was not significantly different
between groups at any time poin’[.63

In a non-randomized controlled clinical trial, the number of medications was numerically
reduced from baseline in both ECP and AGI groups, but this was not tested statistically.61
The mean number of medications was not significantly different between groups at baseline
or at 24-month follow-up (approximately 2 versus 2.5 medications, respectively).61

Trabectome Versus Trabeculectomy With MMC

In a prospective cohort study, the number of medications was not reduced from baseline in
the Trabectome group at any time point, but was significantly reduced from baseline in the
Trabeculectomy group at one-day to six-month follow-up (approximately 2.34 versus 0.5
medications at six months for the Trabectome and Trabeculectomy groups, respectively;
between-group comparisons were not tested statistically).25

In a retrospective cohort study, the number of medications was numerically reduced from
baseline in both groups (not tested statistically) and the absolute number of medications was
significantly greater in the Trabectome versus Trabeculectomy group at all follow-up time
points (one to 30 months; at 30 months approximately 2.3 and 0.4 medications,
respectively).®*
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Two iStent Injects Versus Trabeculectomy With MMC

In a prospective cohort study, the number of medications was significantly reduced from
baseline in the two iStent Injects group at one-day and six-week follow-up, but not three- or
six-month follow-up, and was significantly reduced from baseline in the Trabeculectomy
group at all follow-up time points (at six months: 2.5 vs. 0.5 medications for the two iStent
Injects and Trabeculectomy groups, respectively; between-group differences were not tested
statistically).?

Trabectome or Two iStent Injects Versus Trabeculectomy With MMC

In a prospective cohort study, the number of medications was numerically reduced from
baseline in the MIGS group (eyes that received either Trabectome or two iStent Injects
grouped together; not tested statistically) and was significantly reduced from baseline in the
Trabeculectomy group at one day to six months of foIIow-up.25 The number of medications
was significantly higher in the MIGS versus Trabeculectomy group at all follow-up time
points.25

Xen45 With MMC Versus Trabeculectomy With MMC

In a retrospective cohort study, the median number of medications was numerically similar
between Xen45 and Trabeculectomy groups at follow-up (not tested statistically; median
follow-up duration of 15.0 and 17.8 months, respectively).®®

Visual Field

A detailed summary of findings is provided in Table 35, Appendix 13.
MIGS Versus Pharmacotherapy

Two iStents Versus Travoprost

In a single RCT, VF (mean deviation and pattern standard deviation) was numerically similar
between groups and across time points (baseline through 36-month follow-up) but this was
not tested statistically.58

MIGS Versus Another MIGS
One Versus Two Versus Three iStent(s)

In a single RCT, the change in VF from screening to 42-month follow-up was not
significantly different between the one, two, or three iStent(s) groups; whether the absolute
VF was different from screening within groups at 18- or 42-month follow-up was not tested
statis’tically.sg'60

Visual Acuity

A detailed summary of findings is provided in Table 36, Appendix 13.

MIGS Versus Pharmacotherapy

Two iStents Versus Travoprost, or Two iStent Injects Versus Latanoprost + Timolol

In two RCTs, BCVA was measured but not compared at follow-up between either the two
iStents and Travoprost58 or the two iStent Injects and Latanoprost + Timolol groups.36
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MIGS Versus Laser Therapy
Hydrus Microstent Versus SLT

In a single prospective cohort study, VA was not significantly different between Hydrus
Microstent and SLT at baseline, and was not significantly different from baseline at 12-
month follow-up in either group.62 VA was not compared between groups at foIIow-up.62

MIGS Versus Another MIGS
One Versus Two Versus Three iStent(s)

In a single RCT, BCVA was numerically similar between the one, two, or three iStent groups
at baseline or from one to 42 months of follow-up, but this was not tested statistically.‘r’g’60

MIGS Versus Filtration Surgery
ECP Versus Glaucoma Drainage Device

In a non-randomized controlled clinical trial, VA was not significantly different between the
ECP and AGI groups at baseline or 12-month follow-up.®’

Trabectome Versus Trabeculectomy With MMC

In a prospective cohort study, VA was numerically similar between the Trabectome and
Trabeculectomy groups at baseline or six-month follow-up, but between-group differences
were not tested statistically.25 In a retrospective cohort study, VA was not different from
baseline at the 12- or 24-month follow-up in either group, but was significantly better in the
Trabectome versus Trabeculectomy group at all time points.64

Two iStent Injects Versus Trabeculectomy With MMC

In a prospective cohort study, VA was numerically similar between the two iStent Injects and
Trabeculectomy groups at baseline or six-month follow-up, but between-group differences
were not tested statistically.?

Trabectome or Two iStent Injects Versus Trabeculectomy With MMC

In a prospective cohort study, eyes that received Trabectome or two iStent Injects were
grouped together as “MIGS.””® VA was significantly better in MIGS versus Trabeculectomy
at one-day post-operative, but was not significantly different between groups at any other
time point up to six months of follow-up.?

Xen45 With MMC Versus Trabeculectomy With MMC

In a retrospective cohort study, median BCVA was not significantly different between Xen45
and Trabeculectomy groups at follow-up (with a median follow-up duration of 15.0 and 17.8
months, respectively).65
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Research Question 2: What is the comparative safety of MIGS
versus each other, pharmacotherapy, laser therapy, or filtration
surgery, for the treatment of glaucoma in adults?

A detailed summary of findings is provided in Table 37, Appendix 13. A list of AEs and their
categorization as “major” or “minor” is found in Table 27, Appendix 3.

MIGS Versus Pharmacotherapy

Two iStents Versus Travoprost, or Two iStent Injects Versus Latanoprost + Timolol

In two RCTs, AEs were considered minor in all treatment groups.ss’58 The incidence of AEs

was < 2% each,*%® except for progression of cataract, which was 20% and 17% in the two
iStents and Travoprost groups, respectively, in one study.58

MIGS Versus Laser Therapy
Hydrus Microstent Versus SLT

In a single prospective cohort study, AEs were transient (< 7 days) and minor in both Hydrus
Microstent and SLT groups.62 The incidence of AEs ranged from 6.5% (IOP spike in the
Hydrus Microstent group) to 40% (eye discomfort in the SLT group; not reported in the
Hydrus Microstent group).62

MIGS Versus Another MIGS

One Versus Two Versus Three iStent(s)

In a single RCT, there were no AEs in any of the one, two, or three iStent groups.sg’60

Secondary cataract surgery was required in up to 13% of eyes in each group by 42-month
follow-up; the requirement was numerically similar between groups; however, this was not
compared s’tatistically.59’60

MIGS Versus Filtration Surgery
ECP Versus Glaucoma Drainage Device

In a retrospective cohort® and non-randomized controlled clinical trial,61 there were no
differences in AEs between ECP and GDD groups, except for shallow anterior chamber (a
minor complication), which occurred in significantly fewer eyes in the ECP versus AGI
group.61 Major complications (failure of corneal graft, retinal detachment, tube exposure,
endophalmitis, phthisis bulbi) occurred in both ECP and AGI groups in one study, with
incidence ranging from 2.9% to 11.8%, but with no significant differences between groups.61

Trabectome Versus Trabeculectomy With MMC

In a retrospective cohort study, there were significantly more AEs in the Trabectome (100%)
versus Trabeculectomy (approximately 38%) group when hyphema was included.®* When
hyphema was excluded, there were significantly fewer AEs in the Trabectome versus
Trabeculectomy group (approximately 4% and 35%, respectively).64 All AEs were minor,
except for persistent hypotony and bullous keratopathy, which occurred in approximately 5%
and 1%, respectively, in the Trabeculectomy group (0% in Trabectome group, but not
compared statis’[ically).64 Secondary surgery was required significantly more often in the
Trabectome versus Trabeculectomy group (approximately 44% and 11%, respec’tively).64
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Xen45 With MMC Versus Trabeculectomy With MMC

In a retrospective cohort study, the incidence of AEs was numerically similar between Xen45
and Trabeculectomy groups; however, this was not tested statistically.65 Major complications
(hypotony maculopathy, corneal decompensation, and malignant glaucoma) occurred in
both groups, with incidence ranging from 0% to 2.2% across groups.65 Exposed Xen45, a
major complication unique to the Xen45 group, occurred in one eye (0.5%). Numerically
fewer post-operative interventions were required in the Xen45 (63.2%) versus the
Trabeculectomy (97.6%) group, but this was not compared statistically. There was no
difference between groups in the requirement for secondary glaucoma surgery (10.3% and
5.3% for Xen45 and Trabeculectomy groups, respectively).®®

Research Question 3: What is the comparative clinical
effectiveness of MIGS performed in combination with cataract
surgery versus a) a different MIGS plus cataract surgery, b)
filtration surgery plus cataract surgery, or c) cataract surgery
alone for the treatment of glaucoma in adults?

Intraocular Pressure

A detailed summary of findings is provided in Table 38 and Table 39, Appendix 13. IOP was
measured without medication washout unless otherwise stated.

MIGS + Cataract Surgery Versus Cataract Surgery Alone
ECP + Phaco Versus Phaco Alone

In three out of four retrospective cohort studies, IOP was reduced from baseline in both
groups (to approximately 14 mm Hg to 17.5 mm Hg) but was not different between groups at
up to 36 months of foIIow-up.n"75 In the fourth retrospective cohort study, IOP was reduced
from baseline at mean follow-up of 21 months in the ECP + Phaco group (to approximately
14 mm Hg) but was not reported in the Phaco alone group.72

In the prospective cohort study, IOP was significantly reduced from baseline from six to 36
months of follow-up but was significantly lower in the ECP + Phaco group versus the Phaco
alone group (approximately 15 mm Hg versus 17 mm Hg, respectively, at 36 months).84

iStent + Phaco Versus Phaco Alone

In both RCTs, IOP was not significantly different between the iStent + Phaco and Phaco
alone groups at baseline.**¢*® In one RCT, IOP was not significantly reduced from baseline
in either the iStent + Phaco or Phaco alone group at 12 to 48 months of follow-up, and was
significantly lower at both the medicated (15 month) and the unmedicated (16 month) follow-
up in the iStent + Phaco versus Phaco alone groups, but was not different between groups
at 48-month follow-up (approximately 16 mm Hg versus 17 mm Hg without medication
washout, respectively).ee’67 In the second RCT, IOP was numerically similar between groups
(approximately 17 mm Hg at 12- and 24-month follow-up) but statistical comparisons were
not repor’ted.s“’68 When data from the RCTs were pooled in meta-analysis, there was no
significant difference between groups in IOP at 12-month follow-up (mean difference = —0.42
mm Hg; 95% ClI, —1.30 to 0.46; P = 0.34; Figure 2).34’66'68 Statistical heterogeneity was
substantial (1> = 58.47%).%%¢%8
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Figure 2: Mean Difference (95% Confidence Interval) in Intraocular Pressure Between The
iStent + Phaco and Phaco Alone Groups at 12-Month Follow-Up

iStent Mean differences

Phaco (<0 favors iStent + Phaco
+ Phaco =0 favors Phaco)
Author, year Mean 5D N Mean  SD N
Fea 2010/2015 147 13 12 156 1.1 24 l—I—| -0.90 [-1.76, -0.04]
Craven 2012 and Samuelson 2011 17 28 M7 17 31 123 l—é—ﬂ.DU [-0.75, D.75]
RE Model --;-—0.42 [-1.30, D.46]
2 =024 |2 =058 :
M
-2 -1 0 1

Mean Difference

RE = random effects; SD = standard deviation.

Two iStents + Phaco Versus Phaco Alone

In an RCT, IOP was significantly lower in the two iStents + Phaco group versus Phaco alone
at one to 12 months of follow-up (approximately a 2 mm Hg to 4 mm Hg difference between
groups).69 In one retrospective cohort study, there was inconsistent reporting (i.e., different
values reported in abstract, tables, and text), so interpretation of findings was unclear.”®

CyPass Micro-Stent + Phaco Versus Phaco Alone

In a single RCT, the reduction in IOP from baseline was significantly greater in the CyPass
Micro-Stent + Phaco versus Phaco alone group at 12- and 24-month follow-up (between-
group difference in washed-out IOP ~2 mm Hg).7° Similarly, a significantly greater proportion
of eyes achieved a = 20% reduction in washed-out IOP from baseline at 12 and 24 months
of follow-up in the CyPass Micro-Stent + Phaco versus Phaco alone group.70 The CyPass
Micro-Stent was voluntarily withdrawn from the global market by the manufacturer in August
2018 due to five-year data from a long-term safety study;37’38 however, at the time of report
publication, this device was still active in the MDALL and is therefore included in this report.
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Hydrus Microstent + Phaco Versus Phaco Alone

In one RCT, washed-out diurnal IOP was reduced from baseline in both groups and was not
different between groups at 12-month follow-up, but was significantly lower in the Hydrus
Microstent + Phaco versus Phaco alone group at 24-month follow-up (washed-out diurnal
IOP approximately 17 mm Hg versus 19 mm Hg, respectively).71 Similarly, at 24 months (but
not 12 months) a significantly greater proportion of eyes in the Hydrus Microstent + Phaco
group achieved a = 20% reduction in washed-out IOP from baseline.”’

In the second RCT, the reduction in washed-out modified diurnal IOP from baseline was
significantly greater in the Hydrus Microstent + Phaco versus Phaco alone group at 12- and
24-month follow-up (the washed-out modified diurnal IOP was approximately 17 mm Hg
versus 19 mm Hg, respectively, at 24 months).88 Similarly, a significantly greater proportion
of eyes in the Hydrus Microstent + Phaco versus Phaco alone group had = 20%, 30%, or
40% reductions in washed-out modified diurnal IOP at 24 months.?®

When data from the RCTs were pooled in meta-analysis, the washed-out diurnal IOP was
significantly lower in the Hydrus Microstent + Phaco versus Phaco alone group at 24-month
follow-up (mean difference = —1.87 mm Hg; 95% CI, —2.49 to —1.26; P < 0.0001; Figure
3).”"% statistical heterogeneity was low (I? = 0.00%).”"%®

Figure 3: Mean Difference (95% Confidence Interval) in Intraocular Pressure Between The
Hydrus Microstent + Phaco and Phaco Alone Groups at 24-Month Follow-Up

Hydrus Microstent Mean differences

Phaco (=0 favors Phaco,
+ Phaco - favors Hydrus Microstent + Phaco)
Author, year Mean 5D M Mean SD N
Samuelson 2018 192 38 187 174 37 369 i —'[:.BU [-2.46, -1.14]
Pfeiffer 2015 192 47 50 169 33 50 I—I—!—Z‘;ﬁﬂ [-3.89, -0.71]
RE Model - —'[:_BT [-2.49, -1.26]

Mean Difference

RE = random effects; SD = standard deviation.
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MIGS + Cataract Surgery Versus A Different MIGS + Cataract Surgery
Goniotomy with KDB + Phaco Versus iStent + Phaco

In a retrospective cohort study, IOP was significantly reduced from baseline up to six-month
follow-up in both groups, and the reduction was significantly greater in the KDB + Phaco
versus iStent + Phaco group up to six-month follow-up (at six months, mean reduction was
4.2 mm Hg and 2.7 mm Hg, respectively).® A significantly greater proportion of eyes
achieved an IOP reduction of =2 20% in the KDB + Phaco versus iStent + Phaco group at
one week through six months of follow-up.®

Trabectome + Phaco Versus Two iStents + Phaco

In one retrospective cohort study, IOP was significantly higher in the Trabectome + Phaco
versus two iStents + Phaco group at baseline, and was numerically higher at 12-month
follow-up, but this did not reach statistical significemce.79 The reduction in IOP from baseline
to follow-up was not significantly different between groups at 12 months.”® In the second
retrospective cohort study, IOP was not different between groups at baseline.”® IOP was
significantly reduced from baseline in both groups, but was significantly higher in the
Trabectome + Phaco versus two iStents + Phaco groups at six- and 12-month follow-up
(approximately 17 mm Hg versus 14 mm Hg, respectively).78 When data from the studies
were pooled in meta-analysis, IOP was significantly higher in Trabectome + Phaco versus
two iStents + Phaco groups at the six-month follow-up (not taking into account differences at
baseline; mean difference = 2.55 mm Hg; 95% Cl, 1.44 to 3.66; P < 0.0001; Figure 4).78'97
Statistical heterogeneity was low (I? = 0.00%).”®"°

Figure 4: Mean Difference [95% Confidence Interval] in Intraocular Pressure Between
Trabectome + Phaco and Two iStents + Phaco Groups at Six-Month Follow-Up

i Mean differences
2x iStent Trabectome (=0 favors Trabectome + Phaco,
+ Phaco + Phaco =0 favors 2x iStent + Phaca)
Author, year Mean  SD N Mean SD N
Kumi 2017 136 34 34 16 33 36 —a— 2.40[0.83, 3.97]
Khan 2015 138 29 49 165 49 582 —a— 2.70[1.14, 4.25]
RE Model ~e—— 2.55[1.44, 3.66]
12 =0 ‘2 =0
T T T 71

01 2 3 45

Mean Difference

2x = two devices; RE = random effects; SD = standard deviation.
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Trabectome + MICS Versus Two iStent Injects + MICS

In a retrospective cohort study, IOP was significantly reduced from baseline in both groups
but was not different between groups up to 12 months of follow-up (values shown only in a
figure in the publication).77

Different Numbers of iStents + Phaco

In a retrospective cohort study, IOP was significantly reduced from baseline to 12-month
follow-up (by approximately 2 mm Hg to 4 mm Hg), but was not different between groups
with one or two iStent(s) + Phaco at any time point.®°

In a non-randomized controlled clinical trial, IOP was significantly reduced from baseline up
to 12-month follow-up (by approximately 4 mm Hg), but was not different between the two or
three iStents + Phaco groups at any time point.83 The proportion of eyes achieving an IOP of
<15 mm Hg at 12-month follow-up was only reported in the two iStents + Phaco group
(75%).%

ECP + iStent + Phaco Versus iStent + Phaco

In a retrospective cohort study, IOP reductions were significantly greater at 12-month follow-
up in the ECP + iStent + Phaco versus iStent + Phaco group (with mean reductions of 7.14
mm Hg and 4.48 mm Hg to approximately 14 mm Hg versus 16 mm Hg, respeotively).81

ECP + Phaco Versus Trabectome + Phaco

In a retrospective cohort study, IOP was numerically reduced from baseline in both ECP +
Phaco and Trabectome + Phaco groups up to 12 months of follow-up (by ~3 mm Hg to 4
mm Hg) but this was not tested statistically.89 IOP was not significantly different between
groups from one-week to 12-month follow-up.89

MIGS + Cataract Surgery Versus Filtration Surgery + Cataract Surgery
Trabectome + Phaco Versus Trabeculectomy With MMC + Phaco

In a single RCT, IOP was numerically reduced from baseline at six and 12 months of follow-
up in both groups (by approximately 3 mm Hg to 7 mm Hg), but this did not reach statistical
significance; IOP was not significantly different between groups at baseline or any follow-up
time point (at 12 months, approximately 17 mm Hg in both groups).87

Trabectome + Phaco Versus Trabeculotomy + Phaco

In a cohort study in which data were measured retrospectively (Trabeculotomy + Phaco) and
prospectively (Trabectome + Phaco), IOP was numerically reduced from baseline from three
to 36 months of follow-up in both groups (by approximately 6 mm Hg to 9 mm Hg), but this
was not tested statistically; IOP was not significantly different between groups at baseline or
any follow-up time point (approximately 14 mm Hg at 36 months in both groups).®®

ECP + Phaco Versus Trabeculectomy With MMC + Phaco

In a retrospective cohort study, IOP was not significantly different between groups at
baseline or six-month follow-up (at six months, approximately 13 mm Hg to 14 mm Hg in
both groups).82 IOP was transiently greater post-operative (one day) in the ECP + Phaco
group versus the Trabeculectomy + Phaco group.®?

Number of Glaucoma Medications
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A detailed summary of findings is provided in Table 40, Appendix 13.

MIGS + Cataract Surgery Versus Cataract Surgery Alone

ECP + Phaco Versus Phaco Alone

In three out of four retrospective cohort studies”®”® the number of medications was

significantly different between groups at baseline; in all cases, comparisons at follow-up
tended to favour the group with the higher number of medications at baseline (i.e., groups
with a higher number of medications at baseline also had a greater reduction; two-thirds of
the studies”®”* were in favour of ECP + Phaco and one-third in favour of Phaco alone75). In
the fourth retrospective cohort study, the number of medications was reduced from baseline
at mean follow-up of 21 months in the ECP + Phaco group, but was not reported in the
Phaco alone group.”

In a prospective cohort study, the number of medications was significantly reduced from
baseline to six to 36 months of follow-up in both groups (with the exception of 36 months in
the Phaco alone group) but was significantly lower in ECP + Phaco versus Phaco alone at
baseline and all follow-up time points.84

iStent + Phaco Versus Phaco Alone

In both RCTs, the number of medications was not significantly different between the iStent +
Phaco and Phaco alone groups at baseline.®* %% |n one RCT, the number of medications
was significantly reduced from baseline in both groups, and was numerically lower in the
iStent + Phaco versus Phaco alone group at 12-month follow-up (but this was not tested
statis’tically).%’67 The number of medications was significantly lower in the iStent + Phaco
versus Phaco alone group at 15-month follow-up (approximately 0.4 versus 1.3 medications,
respectively) but not the 48-month follow-up (approximately 0.5 versus 0.9 medications,
respectively).?®®” In the second RCT, the number of medications was significantly lower in
the iStent + Phaco group versus the Phaco alone group at the 12-month follow-up
(approximately 0.2 versus 0.4 medications, respectively) but not the 24-month follow-up
(approximately 0.3 versus 0.5 medications, respectively).34’68 When data from the RCTs
were pooled in meta-analysis, there was no significant difference between groups in the
number of medications at 12-month follow-up (mean difference = —0.25 medications; 95%
Cl, —0.52 to 0.01; P = 0.06; Figure 5).3*%56%% gtatistical heterogeneity was low (I* =
17.86%).
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Figure 5: Mean Difference [95% Confidence Interval] in Number of Glaucoma Medications
Between iStent + Phaco and Phaco Alone Groups at 12-Month Follow-Up

i Mean differences
IStent Phaco (<0 favors iStent + Phaco
+ Phaco ={ favors Phaco)
Author, year Mean  SD M Mean  SD N
Fea 2010/2015 04 07 12 1 1 24 l—I—| -0.60 [-1.29, 0.09]
Craven 2012 and Samuelson 2011 02 06 M7 04 07 123 iIf -0.20[-0.37, -0.03]

RE Model

% = 0.0 I = 0.18

RE = random effects; SD = standard deviation.

& -025[-052, 0.01]
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Mean Difference

Two iStents + Phaco Versus Phaco Alone

In an RCT, the number of medications was not different between groups up to the two-month
follow-up, but was significantly lower in the two iStents + Phaco versus Phaco alone group
at 6- (approximately 0.1 versus 0.5 medications, respectively) and 12-month (approximately
zero versus one medications, respectively) follow-up; the number of medications was
numerically reduced from baseline in both groups, but statistical comparison with baseline
was not conducted.®®

In one retrospective cohort study, there was inconsistent reporting (i.e., different values
reported in abstract, tables, and text) so interpretation of findings was unclear.”

CyPass Micro-Stent + Phaco Versus Phaco Alone

In a single RCT, there were significantly fewer medications required in the CyPass Micro-
Stent + Phaco versus Phaco alone group at 12- (approximately 0.2 versus 0.7 medications,
respectively) and 24-month follow-up (“maintained” versus 0.6 medications, respectively);
statistical comparison with baseline was not conducted.” The CyPass Micro-Stent was
voluntarily withdrawn from the global market by the manufacturer in August 2018 due to five-

year data from a long-term safety study;

37,38

however, at the time of report publication, this

device was still active in the MDALL and is therefore included in this report.
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Hydrus Microstent + Phaco Versus Phaco Alone

In one RCT, the number of medications was significantly reduced from baseline in both
groups and was lower in the Hydrus Microstent + Phaco versus Phaco alone group at 24-
month follow-up (approximately 0.5 versus 1.0 medications, respectively).71 In the second
RCT, the reduction in number of medications from baseline was significantly greater in the
Hydrus Microstent + Phaco versus Phaco alone group at 12- and 24-month foIIow-up.88
When data from the RCTs were pooled in meta-analysis, the number of medications was
significantly lower in the Hydrus Microstent + Phaco versus Phaco alone group at 24-month
follow-up (mean difference = —0.41 medications; 95% ClI, —0.56 to —0.27; P < 0.0001; Figure
6).”"® Statistical heterogeneity was low (I = 0.00%).”"#®

Figure 6: Mean Difference [95% Confidence Interval] in Number of Medications Between
Hydrus Microstent + Phaco and Phaco Alone Groups at 24-Month Follow-Up

Mean differences
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RE = random effects; SD = standard deviation.

MIGS + Cataract Surgery Versus A Different MIGS + Cataract Surgery
Goniotomy With KDB + Phaco Versus iStent + Phaco

In a retrospective cohort study, the number of medications was significantly lower, and the
reduction in medications from baseline significantly greater, in the KDB + Phaco versus
iStent + Phaco group at one-, three-, and six-month follow-up (at six months, approximately
0.6 versus 1.0 medications, respectively).86
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Trabectome + Phaco Versus Two iStents + Phaco

In both retrospective cohort studies, the number of medications was not significantly
different between the Trabectome + Phaco and iStent + Phaco groups at baseline.”®”® In
one retrospective cohort study, the absolute number of medications was not significantly
different between groups at 6- or 12-month follow-up, but the reduction in number of
medications from baseline was significantly greater in Trabectome + Phaco versus iStent +
Phaco group at six-month (but not 12-month) foIIow-up.79 In the second retrospective cohort
study, the median number of medications was significantly reduced from baseline in both
groups, but was significantly higher in the Trabectome + Phaco versus two iStents + Phaco
group at three-, six-, and 12-month follow-up (approximately one versus two medications,
respec’[ively).78 When data from the studies were pooled in meta-analysis, the number of
medications was not significantly different between groups at 12-month follow-up (mean
difference = 0.41 medications; 95% CI, —0.65 to 1.46; P = 0.4521; Figure 7).78'79 Statistical
heterogeneity was substantial (I2 = 85.33%).78’79

Figure 7: Mean Difference (95% Confidence Interval) in Number of Glaucoma Medications
Between Trabectome + Phaco and Two iStents + Phaco Alone Groups at 12-Month
Follow-Up

2x iStent  Trabectome _ Mean differences
(=0 favors Trabectome + Phaco,
+ Phaco + Phaco =0 favors 2x iStent + Phaco)
AUThOf, year Mean 5D M  Mean SD N
Kumi 2017 183 069 34 131 124 36 I—l—| -0.15[-0.78, 0.48]
Khan 2015 163 14 49 242 136 52 — 0.93[0.42, 1.44]
RE Model ——— 0.41 [-0.65, 1.46]
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2x = two devices; RE = random effects; SD = standard deviation.
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Trabectome + MICS Versus Two iStent Injects + MICS

In a retrospective cohort study, the number of medications was significantly reduced from

baseline in both groups but was not different between groups up to 12 months of follow-up
(at 12 months, approximately 1.4 versus 1.3 medications for Trabectome + MICS and two
iStent Injects + MICS, respectively).””

Different Numbers of iStents + Phaco

In a retrospective cohort study, at 12-month follow-up, the number of medications was
significantly reduced from baseline only in the two iStents + Phaco group, and the number of
medications was not significantly different between groups at any time point (at 12-month
follow-up, approximately 1.7 versus 1.2 medications for one versus two iStent[s] groups,
respectively).®’

In a non-randomized controlled clinical trial, the number of medications was significantly
reduced from baseline at 12-month follow-up in both groups, and was significantly higher in
the two iStents + Phaco versus three iStents + Phaco group at six-month (approximately 1.2
versus 0.4 medications, respectively) and 12-month (approximately 1.0 versus 0.4
medications) foIIow—up.83

ECP + iStent + Phaco versus iStent + Phaco

In a retrospective cohort study, the number of medications was significantly greater at 12-
month follow-up in ECP + iStent + Phaco versus iStent + Phaco (approximately 1.1 versus
0.62 medications, respectively).81

ECP + Phaco Versus Trabectome + Phaco

In retrospective cohort study, the number of medications was not significantly different
between the ECP + Phaco and Trabectome + Phaco groups from one week to 12 months of
foIIow-up.89

MIGS + Cataract Surgery Versus Filtration Surgery + Cataract Surgery
Trabectome + Phaco Versus Trabeculectomy With MMC + Phaco

In a single RCT, the number of medications was numerically reduced from baseline at six-
and 12-month follow-up in both groups (by approximately one medication), but this did not
reach statistical significance; the number of medications was not significantly different
between groups at baseline or at any follow-up time point.87

Trabectome + Phaco Versus Trabeculotomy + Phaco

In a cohort study in which data were measured retrospectively (Trabeculotomy + Phaco) and
prospectively (Trabectome + Phaco), the number of medications was significantly greater in
the Trabectome + Phaco group versus the Trabeculotomy + Phaco group at three-, six-, and
12-month follow-up, but was not different between groups at 18, 24, or 26 months.®

ECP + Phaco Versus Trabeculectomy With MMC + Phaco

In a retrospective cohort study, the number of medications was not different between groups
at baseline but was significantly higher in the ECP + Phaco group versus the
Trabeculectomy + Phaco group at six-month follow-up (approximately 1.4 versus 0.5
medications, respectively).82

CADTH OPTIMAL USE Optimal Use of Minimally Invasive Glaucoma Surgery: A Health Technology Assessment 66



CADTH

Visual Field
A detailed summary of findings is provided in Table 41, Appendix 13.

MIGS + Cataract Surgery Versus Cataract Surgery Alone
iStent + Phaco Versus Phaco Alone

In a single RCT, VF (mean deviation and pattern standard deviation) was not significantly
different between the iStent + Phaco and Phaco alone groups at baseline or at 24-month
follow-up; within-group comparisons from baseline to follow-up were not tested
ste1tistic:a||y.34’68

ECP + Phaco Versus Trabectome + Phaco

In a retrospective cohort study, the mean change in VF from baseline to 12 months of follow-
up was not significantly different between the ECP + Phaco and Trabectome + Phaco

89
groups.

Visual Acuity
A detailed summary of findings is provided in Table 42, Appendix 13.
ECP + Phaco vs. Phaco Alone

In four retrospective cohort studies VA"?"37% and BCVA™ were not different’*" between
groups (or were numerically similar; no statistical comparisons’>"*) at baseline or up to 36
months of follow-up.

iStent + Phaco Versus Phaco Alone

In a single RCT, CDVA was numerically similar between the iStent + Phaco and Phaco
alone groups at baseline, 12-, and 24-month follow-up, but this was not tested
statistically.>*® In one retrospective cohort study, there was inconsistent reporting (i.e.,
different values reported in abstract, tables, and text) and no numerical values reported at
follow-up, so interpretation of findings was unclear.”

MIGS + Cataract Surgery Versus A Different MIGS + Cataract Surgery
Goniotomy with KDB + Phaco Versus iStent + Phaco

In a retrospective cohort study, BCVA improved significantly from baseline to six-month
follow-up in both the KDB + Phaco and iStent + Phaco groups, and the change in BCVA was
not significantly different between groups.86

Trabectome + Phaco Versus Two iStents + Phaco

In a retrospective cohort study, BCVA was not significantly different between the
Trabectome + Phaco and two iStents + Phaco groups at baseline, and the change from
baseline to 12-month follow-up was not significantly different between groups.”

Trabectome + MICS Versus Two iStent Injects + MICS

In a retrospective cohort study, BCVA was improved from baseline at 12-month follow-up in
both the Trabectome + MICS and two iStent Injects + MICS groups, with no significant
difference between groups at any time poin’[.77
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Different Numbers of iStents + Phaco

In a non-randomized controlled clinical trial, the proportion of eyes with a given CDVA was
not different between the two and three iStents + Phaco groups at baseline and was
numerically similar at 12-month follow-up, but this was not tested sta’[istically.83

MIGS + Cataract Surgery Versus Filtration Surgery + Cataract Surgery
ECP + Phaco Versus Trabeculectomy With MMC + Phaco

In a retrospective cohort study, VA was significantly improved from baseline at six-month
follow-up in both the ECP + Phaco and Trabeculectomy + Phaco groups and was not
significantly different between groups.82

Research Question 4: What is the comparative safety of MIGS
performed in combination with cataract surgery versus a) a
different MIGS plus cataract surgery, b) filtration surgery plus
cataract surgery, or c) cataract surgery alone for the treatment
of glaucoma in adults?

A detailed summary of findings is provided in Table 43, Appendix 13. A list of AEs and their
categorization as “major” or “minor” is found in Table 27, Appendix 3.

MIGS + Cataract Surgery Versus Cataract Surgery Alone
ECP + Phaco Versus Phaco Alone

AEs were compared statistically between groups in one out of three retrospective cohort
studies, and the incidence of AEs was significantly greater in the ECP + Phaco group
compared with Phaco alone.” In the other two retrospective cohort studies, the incidence of
AEs was also numerically greater in the ECP + Phaco group, although this was not tested
statis’[ically.n’75 In the prospective cohort study, the incidence of AEs was numerically similar
between groups, but this was not tested statistically.84 Across studies, AEs were minor in all
treatment groups, except for the following major complications that occurred only in the ECP
+ Phaco groups (out of a total of 472 eyes): intracameral tissue plasminogen activator
injection with synechiolysis (n = 1),” retinal detachment (n = 3),”>"® and requirement for
penetrating keratoplasty (n = 1).”°

iStent + Phaco Versus Phaco Alone

In both RCTs, all AEs were considered minor and the incidence of AEs was numerically
similar between the iStent + Phaco and Phaco alone groups, but this was not tested
statistically.34’66'68 Similarly, there the requirement for secondary glaucoma surgery in one
RCT was numerically similar between groups (approximately 4.3% and 5.1% for iStent +
Phaco and Phaco alone, respectively), but this was not tested statistically.?""68

Two iStents + Phaco Versus Phaco Alone

In a single RCT, the only reported AE was stent malposition; there were six malpositioned

stents (18% of stents; number of eyes affected not reported) in the two iStents + Phaco
69

group.
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CyPass Micro-Stent + Phaco Versus Phaco Alone

In a single RCT, there were no significant differences in AEs between groups, except for
transient (= 30 day) BCVA loss, which occurred in significantly fewer eyes in the CyPass
Micro-Stent + Phaco (8.8%) versus Phaco alone group (15.3%).”® All AEs were considered
minor, except for the following (no significant differences between groups): BCVA loss = 10
letters (= 2 lines) at 24-month follow-up (1.1% in CyPass Micro-Stent + Phaco, 0% in Phaco
alone); and VF loss progression (6.7% in CyPass Micro-Stent + Phaco, 9.9% in Phaco
alone). There was no difference between groups in the requirement for secondary glaucoma
surgery (5.5% and 5.3% for CyPass Micro-Stent + Phaco and Phaco alone, respectively).70
In August 2018, the CyPass Micro-Stent was voluntarily withdrawn from the global market
by the manufacturer due to five-year safety data from this same study.*”*® As identified in a
press release,” at five years the CyPass Micro-Stent + Phaco group had significantly
greater endothelial cell loss compared with the group that had Phaco alone. Specifically, at
five years there was an 20.4% reduction in endothelial cell density in the CyPass Micro-
Stent + cataract surgery group compared with a 10.1% reduction in the control group
(between-group difference, P = 0.0032). Similarly, “significant endothelial cell loss,” defined
as a reduction of greater than 30% was more common in the CyPass Micro-Stent group
(27.2%) versus control (10%).%

Hydrus Microstent + Phaco Versus Phaco Alone

In one RCT, there were no significant differences in AEs between groups, except for focal
peripheral anterior synechiae (minor) at two-year follow-up, which occurred in significantly
more eyes in the Hydrus Microstent + Phaco (12.0%) versus Phaco alone (2.0%) group.71
All AEs were considered minor, except for the following (no significant differences between
groups; values for Hydrus Microstent + Phaco and Phaco alone, respectively): retinal
detachment (0.0%, 2.0%); anterior ischemic optic neuropathy (0.0%, 2.0%); and BCVA loss
>2 lines in year one (0.0%, 6.0%) or in year two (0.0%, 2.0%) of follow-up. In year one, there
was no requirement for secondary glaucoma surgery in either group, and in year two there
was no significant difference between groups in the requirement for secondary glaucoma
surgery (2.1% and 4.1% for Hydrus Microstent + Phaco and Phaco alone, respectively).71

In a second RCT, the proportion of eyes with AEs was not compared statistically between
groups.88 All AEs were minor, except for the following (values for Hydrus Microstent + Phaco
and Phaco alone, respectively): BCVA loss = 2 lines for = 3 months (1.4%, 1.6%), worsening
of VF mean deviation by 2.5 decibels (dB) (4.3%, 5.3%), and development of neovascular
glaucoma and secondary angle closure (1.0%, 0.5%).%% The requirement for secondary
glaucoma surgery not compared statistically between the Hydrus Microstent + Phaco (2.7%)
and Phaco alone (1.1%) groups.88

MIGS + Cataract Surgery Versus A Different MIGS + Cataract Surgery
Goniotomy with KDB + Phaco Versus iStent + Phaco

In a retrospective cohort study, there were no significant differences between groups in AEs,
except for IOP spikes, which occurred in significantly fewer eyes in the KDB + Phaco (6.5%)
versus iStent + Phaco (12.6%) group.% All AEs were considered minor.®

Trabectome + Phaco Versus Two iStents + Phaco

In two retrospective cohort studies, all AEs were considered minor in both Trabectome +
Phaco and Two iStents + Phaco groups.78’79 In one study, there was a significantly greater
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incidence of hyphema in the Trabectome + Phaco group, but no differences between groups
in the incidence of any other AEs.” In the second study, there were significantly more AEs
in the Trabectome + Phaco versus two iStents + Phaco group.79 The requirement for
secondary glaucoma surgery was not different between groups in one study78 and was
numerically greater in the Trabectome + Phaco group in the other,”® but this was not tested
statistically.

Trabectome + MICS Versus Two iStent Injects + MICS

In a retrospective cohort study, all AEs were considered minor and the incidence of AEs was
numerically similar between the Trabectome + MICS and two iStent Injects + MICS groups,
but this was not tested statistically.””

Different Numbers of iStents + Phaco

In a retrospective cohort study, there were no AEs in the two iStents + Phaco group, and a
total of seven AEs in the one iStent + Phaco group.80 All AEs were minor, except for one
major complication in the iStent + Phaco group (central retinal vein occlusion leading to
development of anterior-chamber neovascularization and neovascular glaucoma).®’

In a non-randomized controlled clinical trial, AEs were not reported separately for each
group.83 All AEs were considered minor, except for death due to an unrelated systemic
iliness in one patient.®

ECP + iStent + Phaco Versus iStent + Phaco

In a retrospective cohort study, all AEs were considered minor.®" The incidence of AEs and
the requirement for secondary glaucoma surgery were numerically similar between the ECP
+ iStent + Phaco and iStent + Phaco groups, but this was not tested statistically.81

ECP + Phaco Versus Trabectome + Phaco

In a retrospective cohort study, the incidence of AEs was not compared statistically between
the ECP + Phaco and Trabectome + Phaco groups, but all AEs were considered minor.2° No
eyes required secondary glaucoma surgery in either group.89

MIGS + Cataract Surgery Versus Filtration Surgery + Cataract Surgery
Trabectome + Phaco Versus Trabeculectomy With MMC + Phaco

In a single RCT, there was no significant difference in AEs between the Trabectome +
Phaco and Trabeculectomy + Phaco groups overall.®” All AEs were minor, except for
hypotony maculopathy, which occurred in two eyes (22%) in the Trabeculectomy + Phaco
group.87 There was no significant difference between groups in the requirement for
secondary glaucoma surgery (10% and 0% for Trabectome + Phaco and Trabeculectomy +
Phaco, respectively).®’

ECP + Phaco Versus Trabeculectomy With MMC + Phaco

In a retrospective cohort study, all AEs were considered minor.%? |OP spikes occurred in
significantly more eyes in the ECP + Phaco (50.0%) versus Trabeculectomy + Phaco
(20.7%) groups, but between-group differences in other intraoperative or post-operative
complications were not tested statistically.®?

CADTH OPTIMAL USE Optimal Use of Minimally Invasive Glaucoma Surgery: A Health Technology Assessment 70



CADTH

3.3 Integration of Outcomes

In this review, both IOP and number of glaucoma medications were secondary outcomes of
interest. These outcomes are inherently related, in that the purpose of glaucoma
medications is to reduce IOP. Therefore, it is necessary to jointly interpret intervention
effects on IOP and number of glaucoma medications.

All studies included a measure of IOP as an outcome, and the number of glaucoma
medications was an outcome in all studies except for the two in which pharmacotherapy was
the comparator (Table 6).%¢®

Overall, the impact on IOP was uncertain between MIGS and pharmacotherapy because
there were no statistical comparisons.***® The impact on IOP was not significantly different
between MIGS and laser therapy (Hydrus Microstent versus SLT); however, the number of
medications required to achieve the IOP was not compared statistically between groups.62
MIGS versus each other were only compared in a single RCT; the reduction in IOP was
incrementally greater with increasing numbers of iStents (i.e., one to three iStents), but the
number of medications required to achieve the IOP was not compared statistically between
groups.®*® In comparison to filtration surgery, the impact on IOP with MIGS was: 1) not
significantly different (for ECP versus GDD,®"®® Trabectome or two iStent Injects [grouped
together] versus Trabeculectomy with MMC,?® or Xen45 with MMC versus Trabeculectomy
with MMC;®° a greater number of medications was required in the MIGS groups in the latter
two comparisonszs'ﬁs), 2) unfavourable or not compared statistically (for Trabectome versus
Trabeculectomy with MMC, and a greater number of medications was required in the
Trabectome group),25’64 or 3) not compared statistically or non-interpretable (for two iStent
Injects versus Trabeculectomy with MMC, with a tendency for a greater number of
medications required in the two iStent Injects group).25

In comparison to cataract surgery alone (Phaco), MIGS in combination with cataract surgery
was as effective (i.e., no significant between-group difference for ECP + Phaco’*7®, iStent +
Phac034’66'68), more effective (ECP + Phaco,®* two iStents + Phaco®, CyPass Micro-Stent +
Phaco,”® or Hydrus Microstent + Phaco’ "), or non-evaluable (for ECP + Phaco in one
study,”® and one or two iStents + Phaco in one study)’® with respect to IOP. Similarly, the
number of glaucoma medications required was not different (for iStent + Phaco®**®®) or
was significantly lower (for two iStents + Phaco,* CyPass Micro-Stent + Phaco,”® or Hydrus
Microstent + Phaco”’gg) with MIGS in combination with cataract surgery compared with
cataract surgery (Phaco) alone (comparisons were non-evaluable for ECP + Phaco73'75'84).

In comparison with the effect of filtration surgery in combination with cataract surgery on
IOP, the effect of MIGS in combination with cataract surgery was not significantly different
(for Trabectome + Phaco versus Trabeculectomy with MMC + Phaco,®” Trabectome +
Phaco versus Trabeculotomy + Phaco,® or ECP + Phaco versus Trabeculectomy with MMC
+ Phacoaz). Similarly, the number of glaucoma medications required was not significantly
different,®® except in one study in which a significantly greater number of medications was
required in the ECP + Phaco group versus the Trabeculectomy with MMC + Phaco group.82

Different MIGS in combination with cataract surgery were compared with one another in
eight studies.”’8183.86:89 Goniotomy with KDB was more favourable than iStent + Phaco with
respect to IOP and number of medications in one study.86 In a meta-analysis of two
studies,”®”® I0P was significantly lower following Trabectome + Phaco compared with two
iStents + Phaco; however, IOP was also lower in Trabectome + Phaco at baseline in one of

CADTH OPTIMAL USE Optimal Use of Minimally Invasive Glaucoma Surgery: A Health Technology Assessment 7



CADTH

the pooled studies,” making interpretation of findings unclear. There were no significant
differences between Trabectome + Phaco and two iStents + Phaco with respect to number
of medications.”®”® When combined with a different type of cataract surgery (MICS), there
was no significant difference in IOP or number of medications between Trabectome + MICS
or two iStent Injects + MICS.”” When combined with cataract surgery, the reduction in IOP
was not significantly different in eyes treated with one to three iStents,®”®® and the number
of medications required was not different between one or two iStents,® but was significantly
lower with three iStents.® In one study, IOP reductions were significantly greater in ECP +
iStent + Phaco compared with iStent + Phaco, but the number of medications required was
also significantly greater.?” In the final study, neither IOP nor number of medications was
significantly different between the ECP + Phaco and Trabectome + Phaco groups from one
week to 12 months of follow-up.®®

In most studies, the overall magnitude of change in IOP from baseline ranged from a
reduction of approximately 1 mm Hg to 16 mm Hg at follow-up (which ranged from
approximately 2 months™ to four yearsee); this is a similar order of magnitude as normal
diurnal fluctuations.®® The largest reduction from baseline to follow-up was observed in a
study in which patients had uncontrolled IOP at baseline (with mean approximately 41 mm
Hg at baseline and a mean reduction of 19 mm Hg to 36 mm Hg).®" Diurnal variation was
only accounted for in the measurement of IOP in five3e81. 707188 1t of 32 studies. In addition,
in most studies, IOP was measured without medication washout (with five

exceptions, 60667707188 ot including studies in which pharmacotherapy was the
comparator , and in many cases either the number of medications was significantly
different between groups?>3463.646869.74-7881-86 . \y a5 not evaluable (i.e., not reported in the
comparator group72 or not compared statistically between groups73). The method of
measuring the number of glaucoma medications was not reported in any study.

36,58
)

3.4 Summary of Results

A detailed summary of study findings is provided in Appendix 13. In total, nine studies in 10
publications were identified that provided evidence on the clinical effectiveness or safety of
MIGS versus comparators (research questions 1 and 2),25’36’58'65 and 23 studies in 25
publications were identified that provided evidence on the clinical effectiveness or safety of
MIGS in combination with cataract surgery versus comparators (research questions 3 and
4).34’66'89 Mean patient age ranged from approximately 545" to 79%° years across studies,
men and women were equally represented, and the majority of patients were white. Across
studies, the length of follow-up was at least 12 months in all but six studies®>">74768286 i
which patients were followed for six months,?*"®#2%¢ o1 in which the mean follow-up was 2.1
months in one group and 7.4 months in the other,” or the mean follow-up duration was 21
months (but was as little as two weeks).”? All studies included primarily patients with OAG,
and 19 studies also included patients with different types of glaucoma (e.g., angle-closure or
pseudoexfoliation glaucoma; Appendix 10 includes further details). Information on glaucoma
severity was reported in approximately two-thirds of included studies, and eyes with mild-to-
moderate glaucoma were most commonly included, although ten studies also included eyes
with advanced or severe gIaucoma.65’69’73’78'81’83’87’89

The quality of the evidence ranged from “very low” to “high” across outcomes, comparisons
and study designs (Appendix 13). The most common limitations of the evidence were: 1)
serious risk of bias that reduced the level of confidence in the observed effects, and 2)
serious imprecision (e.g., only a single study for a given comparison, no measures of
variability, or wide variability leading to uncertainty about the true magnitude of the effect).
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Overall, primarily in patients with mild-to-moderate OAG, there was insufficient evidence for
the comparative effectiveness and safety of MIGS versus pharmacotherapy, laser therapy,
different MIGS (i.e., one type of MIGS versus another), or filtration surgery. The clinical
effectiveness of MIGS in combination with cataract surgery tended to be more favourable
than cataract surgery alone; however, findings for comparative safety were mixed. There
was insufficient evidence for the comparative clinical effectiveness and safety of MIGS in
combination with cataract surgery versus filtration surgery in combination with cataract
surgery. Most reported AEs were considered minor; however, the evidence for AEs was
“very low” quality, and between-group differences were uncertain when major AEs were
observed. There was no definitive evidence as to which MIGS might be preferable, either
overall or for a subset of patients.

Clinical Effectiveness of MIGS (With Or Without Cataract Surgery) Versus
Comparators

Overall, the evidence from nine primary studies regarding the comparative clinical
effectiveness of MIGS was rated as “very low” to “low” in quality, and the evidence from 23
primary studies regarding the comparative clinical effectiveness of MIGS in combination with
cataract surgery was rated as “very low” to “high” in quality (additional details are provided in
the Quality Assessment: Overall Body of Evidence section, and Table 32to Table 36 and
Table 38 to Table 43, Appendix 13).

In general, primarily in patients with mild-to-moderate OAG, there was insufficient evidence
for the comparative clinical effectiveness and safety of MIGS versus pharmacotherapy, laser
therapy, different MIGS, or filtration surgery. Different MIGS were compared with one
another in nine studies®®%7" 81838689 f5r six different comparisons, but there was insufficient
evidence to establish whether any particular MIGS might have comparatively greater clinical
effectiveness.

The primary outcome of interest, QoL, was measured in a single prospective cohort study
that compared MIGS (Trabectome or two iStent Injects, separate or grouped together) with
filtration surgery (Trabeculectomy with MMC).25 In brief, differences in QoL between groups
were not examined at baseline.?®> One out of 12 QoL parameters (colour vision) was
significantly greater in the Trabectome versus Trabeculectomy group at six-month follow-up;
however, whether the difference (approximately 13 points on a 100-point scale) was
clinically meaningful is unclear; all other parameters were not significantly different between
groups.25 None of the 12 QoL parameters were significantly different between the two iStent
Injects and Trabeculectomy groups, or between the MIGS (Trabectome or two iStent Injects
combined) and Trabeculectomy groups, at six-month foIIow-up.25

With respect to IOP, the overall impact on IOP was uncertain for comparisons of MIGS and
pharmacotherapy (very low-quality evidence from two studies) or different MIGS (very low-
quality evidence from one study). The impact on IOP tended to be similar between MIGS
laser therapy (very low-quality evidence from one study), and findings were mixed for
comparisons of MIGS and filtration surgery (very low-quality evidence from five studies). In
addition, in some (but not all) comparisons with filtration surgery, a greater number of
medications were required in the MIGS groups. In comparison with cataract surgery alone,
MIGS in combination with cataract surgery was as effective or more effective with respect to
IOP (very low to high-quality evidence from 12 studies), and the number of medications
required to achieve the IOP was not different or was significantly lower in the combined
MIGS plus cataract surgery groups (very low to moderate quality evidence from 12 studies).
In comparison with filtration surgery in combination with cataract surgery (very low-quality
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evidence from three studies), MIGS + cataract surgery was as effective with respect to IOP,
but in some cases a greater number of glaucoma medications was required to achieve this
IOP. These findings are limited because, in the majority of studies, among other factors,
diurnal variation in IOP was not accounted for in its measurement, IOP was measured
without medication washout, and the method of measuring the number of glaucoma
medications was not reported.

VF was assessed in four studies.***#€%6889 The impact on VF was unclear for the

comparison of MIGS and pharmacotherapy (very low-quality evidence from one study and
no statistical c;omparisons),58 was not different significantly between different numbers of
iStents (very low-quality evidence from one study),sg'60 was not significantly different
between MIGS in combination with cataract surgery and cataract surgery alone (very low-
quality evidence from one study),**® and was not significantly different between different
MIGS (ECP and Trabectome) in combination with cataract surgery (very low-quality
evidence from one study).®®

VA was measured but between-group differences were not tested statistically for
comparisons of MIGS versus pharmacothera1py36'58 or laser therapy,62 or between different
numbers of iStents®>®° (all very low-quality evidence). In comparison to filtration surgery, the
impact on VA with MIGS was not significantly different®®®1%% or was not tested
ste1tistic:a||y25’64 (very low-quality evidence from five studies). For comparisons of MIGS in
combination with cataract surgery versus cataract surgery alone, between-group differences
in VA were not statistically significant’>”° or were unclear because there were no statistical
comparisons (very low-quality evidence from six studies).34'68 Similarly, VA was not
significantly different between MIGS in combination with cataract surgery and filtration
surgery in combination with cataract surgery (one study with very low-quality evidence).82
VA was not significantly different in any comparisons of different MIGS in combination with
cataract surgery (very low-quality evidence from four studies).”*¢% Notably, where
reported, VA was measured by decimal chart, Snellen VA, or eye chart® 72757883 o gpellen
converted to IogMAR.GS]P””’az’86 These measures are not considered reliable, valid, or
discriminative,” and therefore VA results should be interpreted with caution.

Safety of MIGS (With or Without Cataract Surgery) Versus Comparators

The evidence from eight primary studies regarding the comparative safety of MIGS, and 20
primary studies regarding the comparative safety of MIGS in combination with cataract
surgery, was rated as “very low” quality (see Quality Assessment: Overall Body of Evidence
and Table 37 and Table 43, Appendix 13, for further detail). The evidence was limited
because the method of measuring AEs was not reported in any study, and whether there
was any restriction on what was considered an AE or complication was not reported.
Therefore, if no detail on a particular AE was reported in a given study, it was unclear
whether this was because the particular AE did not occur or whether information on that AE
was not collected. It was not possible to assess whether data on all patient-important AEs or
harms were collected. In many cases, information on AEs was reported without statistical
comparisons between groups.34,36,58—60,62,65—69,72,75,77,80—84,88,89

Recognizing these limitations, overall, primarily in patients with mild-to-moderate OAG, the
comparative incidence of AEs was unclear for comparisons of MIGS versus
pharmacotherapy,®®*® laser therapy,® or other MIGS,**®° as there was insufficient evidence
with statistical analyses (very low-quality evidence from four studies). For MIGS versus
filtration surgery, there was very low-quality evidence from four studies and findings were
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61,64

mixed (not statistically different,61’63 favourable, or unfavourable® for MIGS, or not tested

statistically65).

There were mixed findings regarding the comparative safety of MIGS in combination with
cataract surgery versus cataract surgery alone; in comparison to cataract surgery alone, the
incidence of AEs with MIGS in combination with cataract surgery was: 1) not compared
statistically,#%559727%84 2) greater,” 3) not significantly different or lower,”® or 4) not
significantly different or higher.”" The incidence of AEs with MIGS in combination with
cataract surgery tended to be similar to the incidence with filtration surgery in combination
with cataract surgery (very low-quality evidence from two studies), with the exception of IOP
spikes, which occurred in significantly more eyes in the MIGS group in one study.

AEs were largely considered minor in all treatment groups. Major treatment-related
complications were reported in only eleven studies, and differences between MIGS and
comparators were either not tested statisticaIIy64’65’70’72'73’75’80'87'88 (and were therefore
uncertain) or were not significantly different.®"”"

Where examined,>®60646588:89 o requirement for secondary surgery was: similar between

eyes with one, two, or three iStents (not tested statistically),’*®° and was not different® or
greater64 in eyes with MIGS versus filtration surgery. The requirement for secondary surgery
was not different (or numerically similar but not tested statistically®®) between MIGS in
combination with cataract surgery and cataract surgery alone® %% o filtration surgery
plus cataract surgery.87 The requirement for secondary surgery was either not significantly
different”®®° or not tested statistically’”"*®" for comparisons of different MIGS in combination
with cataract surgery.

4. Economic Evaluation

4.1 Methods

4.1.1 Literature Review

A review of the literature was conducted to identify published economic evaluations and
costing studies in patients with glaucoma that may be applicable to the Canadian setting. No
identified studies were conducted in a Canadian setting. Most of the studies focused on non-
MIGS comparisons, such as pharmacotherapy, laser therapy, and surgical therapic—:s.wo'103
While studies were identified that considered separately either the outcomes of costs or QoL
associated with MIGS, these did not incorporate the effects of treatment with costs together
and, as such, were not fully realized economic evaluations.?>'%

Identified studies did not answer the research question posed in this HTA as no published
Economic Evaluation has been undertaken to compare MIGS with various glaucoma
treatments. In some instances, these studies did provide insight by informing the selection of
input parameter values for this Economic Evaluation. The studies that informed this
Economic Evaluation are described in more detail in later sections of the report.

Methods Overview

The objective of this study was to determine the cost-effectiveness of various types of MIGS
procedures, with or without cataract surgery, compared with each other, pharmacotherapy,
laser therapy, or filtration surgery, for the treatment of glaucoma in adults.
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This analysis was conducted according to a protocol developed a priori,40 and incorporated
the findings of a systematic clinical review on the relative efficacy and safety of MIGS, with
or without cataract surgery, compared with the above listed comparators. The scope and
analytical approach taken in this Economic Evaluation was therefore based on the
availability of data identified from the Clinical Review.

Type of Economic Evaluation

According to the CADTH guidelines, the reference case of an Economic Evaluation should
be cost-utility analysis with outcomes expressed as quality-adjusted life-years (QALYS).105
Although the clinical condition and its potential treatments have no mortality effects, cost-
utility analysis was considered the most appropriate given the different morbidity impacts
related to the progression of glaucoma on vision. The main outcome of the Economic
Evaluation was incremental cost per QALY gained, reported as the incremental cost-utility
ratio (ICUR).

Interventions

As described in the previous section, it was concluded in the Clinical Review that it was not
possible to determine relative effectiveness and safety among MIGS devices given the
limited comparisons between alternative MIGS devices. Furthermore, the Clinical Review
reported 24 unique pairwise comparisons and, given the heterogeneity between studies,
indirect treatment comparison to evaluate the potential treatment effects of multiple
interventions was deemed inappropriate. As such, the Economic Evaluation focused on
comparing MIGS, as a group of interventions, with other glaucoma treatments to assess the
potential cost-effectiveness range associated with MIGS. Furthermore, in alignment with the
Clinical Review, only pairwise comparisons were considered as part of the Economic
Evaluation. In particular, five broad comparisons by class of treatment were evaluated based
on the availability of the clinical data:

Without cataract surgery (models 1 to 3):
1. MIGS versus pharmacotherapy
2. MIGS versus laser therapy
3. MIGS versus filtration surgery (i.e., GDDs or Trabeculectomy).

With cataract surgery (models 4 to 5):
4. MIGS + cataract surgery versus cataract surgery
5. MIGS + cataract surgery versus filtration surgery + cataract surgery.

Target Populations

The target population modelled was adults with acquired glaucoma, with an average age
ranging from 64 to 72 years old, and reflected the characteristics of patients enrolled in the
studies that were identified from the Clinical Review (Table 8).

As the potential use of MIGS within the treatment pathway for glaucoma is unclear, it is
important to define disease severity at baseline to allow modelling patients’ disease
progression within each model. While the clinical expert consulted on this project indicated
that the staging of glaucoma is evolving, the commonly used Hodapp-Parrish-Anderson
grading scale was employed to define disease severity. In this scale, VF scores correspond
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to the following severity: 1) mild: 0 to —6 dB; 2) moderate: —6.01 to —12 dB; 3) advanced: —
12.01 to —20 dB; and 4) severe/blindness: < -20 dB."%®

Baseline disease severity in each model was based on the baseline characteristics of
patients recruited in the clinical studies. This approach was further validated and confirmed
appropriate by the clinical expert. Patients in Models 2 (MIGS versus laser therapy; average
baseline VF -5.74 dB)62 and 4 (MIGS + cataract surgery versus cataract surgery alone;
weighted average baseline VF —4.13 dB)71’88 reflected those with mild-stage glaucoma and
patients started in moderate-stage glaucoma in Model 1 (MIGS versus pharmacotherapy;
average baseline VF —-6.65 dB)36. For Model 3, as populations with both moderate- (Model
3a; average baseline VF —6.45 dB)64 and advanced-stage (Model 3b; average baseline VF —
16.64 dB)63 glaucoma were identified in the clinical studies, both populations were examined
separately. Finally, advanced-stage patients were considered in Model 5 (average baseline
VF —13.49 dB),% again reflecting the characteristics of patients recruited in these studies.

Table 8: Baseline Patient Characteristics Associated With Each Model

Model ‘ Baseline Age | Average Baseline VF | Glaucoma Stage®
Model 1: 64 —-6.65dB Moderate
MIGS vs. pharmacotherapy

Model 2: 70 -5.74 dB Mild
MIGS vs. laser therapy

Model 3a: 65 -6.45dB Moderate
MIGS vs. filtration surgery

Model 3b: 65 -16.64 dB Advanced
MIGS vs. filtration surgery

Model 4: 72 —4.13 dB Mild
MIGS + cataract surgery vs.

cataract surgery alone

Model 5: 7 -13.49dB Advanced
MIGS + cataract surgery vs.

filtration surgery + cataract surgery

dB = decibels; MIGS = minimally invasive glaucoma surgery; VF = visual field; vs. = versus.

? According to the Hodapp-Parish-Anderson grading scale.

4.1.2 Perspective

We conducted the analysis from the Canadian health care payer’s perspective. Accordingly,
direct and indirect medical costs were captured, including device or drug costs, physician
fees, operating room (OR), ophthalmologist visits, and tests, as well as complications.
Although the original project protocol had noted interest in considering a societal
perspective,40 this was omitted in the final report given that the average baseline age of
patients in the economic analysis was between 64 to 72 years of age and most would be
considered retired.

4.1.3 Time Horizon and Discounting

The time horizon for this analysis was lifetime (up to 95 years old), with a one-year time
horizon assessed in sensitivity analysis (to validate against the majority of clinical studies
that reported outcomes at one year). An annual discount rate of 1.5% was used per the
CADTH guidelines for economic evaluations.'® Rates of 0% and 5% were considered in
sensitivity analyses.
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4.1.4 Model Structure

A Markov model was developed to estimate the cost-effectiveness of MIGS versus other
treatments in adult patients with glaucoma. The cycle length of the model was one month.
As previously noted, the model categorized patients into disease severity based on the
Hodapp-Parrish-Anderson score. This allowed consideration of patients entering the model
at different severities of the disease. Furthermore, as the clinical management and treatment
of glaucoma is dependent on the extent of glaucomatous damage, these categories allowed
modelling of potential changes in the clinical care pathway of glaucoma over time with
respect to vision-related QoL and associated resource use. Health states in the model were
defined according to Hodapp-Parrish-Anderson staging106 and were as follows: 1) Mild
Stage: 0 to —6 dB; 2) Moderate Stage: —6.01 to —12 dB; 3) Advanced Stage: 12.01 to —20 dB
and 4) Severe/Blindness < —20 dB, with an absorbing death state.

A graphical representation of model structure is shown in Figure 8. It was assumed that
patients without treatment progressed annually at a rate of —0.6 dB, according to the Early
Manifest Glaucoma Trial.'®” Once patients progressed to the next stage of severity, they
could not reverse in disease severity to a more proximal glaucoma health state. When
patients reached advanced-stage glaucoma (< —12dB), Trabeculectomy was performed. For
patients who started in the advanced disease stage (models 3b and 5), it was assumed that
filtration surgery was the last option, and as such no subsequent treatment was modelled. A
summary of subsequent treatments for each model is summarized in Table 9.

Figure 8 : Outline of Model Structure and Health States

Markov States
rd Ja?
Mild Stage
(0 dB to -6 dB)
Primary
interventions:
1. MIGS vs,

Pharmacotherapy.

2. MIGS vs.Laser,

3. MIGS ws.Filtration
Surgery.

4. MIGS + Cataract
Surgery vs.Cataract
Surgery.

5. MIGS + Cataract
Surgery vs Filtration
Surgery + Cataract
Surgery.

—=| reduction

.

Moderate Stage
(-6.01 dB 1o
-12 dB)

Advanced Stage
(-12.01 dB to
-20dB)

Severe/Blind
(= -20 dB)

iy

dB = decibels; IOP = intraocular pressure; MIGS = minimally invasive glaucoma surgery; vs. = versus.
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Table 9: Subsequent Treatments

Category Subsequent Treatment

Model 1: Trabeculectomy for both comparators when VF progresses to —12.01
MIGS vs. pharmacotherapy dB.
Model 2: Trabeculectomy for both comparators when VF progresses to —12.01
MIGS vs. laser therapy dB.
Model 3a: Trabeculectomy for both comparators when VF progresses to —12.01
MIGS vs. filtration surgery dB.

(early stage)

Model 3b: NA (assumed last treatment option).
MIGS vs. filtration surgery
(late stage)

Model 4: Trabeculectomy for both comparators when VF progresses to —12.01
MIGS + cataract surgery vs. cataract surgery alone dB.

Model 5: NA (assumed last treatment option).

MIGS + cataract surgery vs. filtration surgery + cataract

surgery

(late stage)

dB = decibels; MIGS = minimally invasive glaucoma surgery; NA = not applicable; VF = visual field; vs. = versus.

4.1.5 Data Inputs
Clinical Inputs and Natural History of Disease

As glaucoma and its treatment have long-term consequences, a lifetime model was
considered appropriate.105 However, the included clinical studies all reported on surrogate
outcomes over a short time period (typically a one-year study duration). Modelling of disease
progression and treatment was necessary to project long-term costs and consequences. A
one-year model was also conducted in a non—reference-case analysis to explore this.

Mortality rates were obtained from the Canadian Life Tables 2014 to 2016'% and were
influenced by age; mortality was assumed to be the same for all VF stages (no increased
risk of death with more severe VF deficit). When reported, the average baseline VF was
informed by the clinical studies that were used to inform the model (Table 10). The starting
age was calculated based on the weighted average from included clinical studies for each
model category.

Relative treatment efficacy in the economic model was based on the most commonly
reported outcomes from the identified studies of the Clinical Review: IOP reduction and
medication reduction.
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To estimate the rate of glaucoma progression defined by VF, from change in IOP, modelling
was necessary. The following approach was taken to derive the relationship between rate of
progression and change in IOP. In the Early Manifest Glaucoma Trial, the rate of
progression of glaucoma in untreated patients was reported to be —0.05 dB per month
(converted to —0.6 dB per year).107 Treatment in this trial (i.e., laser therapy with medication)
resulted in an IOP reduction of 5.1 mm Hg with a corresponding reduction in the rate of VF
progression from —0.05 dB (baseline) to —0.03 dB per month; this change in IOP
corresponded to a reduction factor of 0.6 dB for VVF progression (i.e., —0.03 dB and —0.05
dB). The standardized reduction per unit of IOP reduction was then calculated as follows:

Using this association, the change in disease progression from treatment was estimated
using the IOP reduction that was reported from the clinical studies. For example, in a study
comparing two iStent Injects (2”d generation) versus pharmacotherapy (i.e., Latanoprost +
TimoIoI),36 the annual IOP reduction was 12.2 mm Hg and 11.6 mm Hg, respectively. As
such, the annual rate of disease progression with treatment was calculated using the
following equation:

annual baseline progression in untreated patients * standardized reduction @ '0F reduction)

Two iStent Injects: = —0.6 * 0.905'*? = -0.177 dB
Pharmacotherapy: = —0.6 * 0.905""® = —0.188 dB

Of note, other observational studies have reported on the association between change in
IOP and change in rate of VF progression (i.e., standardized reduction per unit of IOP
reduction of 0.840, calculated using changes in IOP and VF observed in the Canadian
Glaucoma Study);'® this was used to inform sensitivity analysis where the change in IOP
resulted in slower disease progression than the reference-case analysis. In another scenario
analysis, a faster rate of progression was modelled based on the reported decline in VF in
untreated patients (i.e., —=0.92 dB per year”o).

The transition probabilities in each monthly cycle were estimated as the inverse of the
number of months needed for a patient to transition from one health state to the next. For
example, the average baseline VF in Model 1 was —6.65 dB (Table 8) and the numbers of
months needed to transit from a moderate glaucoma stage to an advanced stage for two
iStent Injects would therefore be calculated as:

(lower cutof f from next severeity stage — baseline I0P)

annual rate of progression from treatment
=(12-6.65)/0.0177
= 364 months or 30.2 years

As such, the transition probability from moderate-to-advanced stage for iStent was 0.28%
per month (the inverse of 364 months) or 3.3% per year.
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Table 10: Relative Efficacy (Probability Distribution: Normal) of Reference-Case Models®

Comparison

Baseline VF
(dB)

IOP Reduction at 12
Months (mm Hg)

Medication Reduction
at 12 Months

Reference (Type
of Study)

Model 1: 2x iStent Inject NR 12.2vs. 11.6 NA Fea et al., 2014
MIGS vs. vs. Latanoprost + (P=NR) (RCT)*®
pharmacotherapy Timolol
Model 2: Hydrus —-8.43vs.-3.04 | 6.6vs. 7.3 1.4vs. 05 Fea et al., 2017
MIGS vs. laser Microstent vs. (P=0.57) (P<0.01) (prospective
therapy SLT cohort)62
Model 3: Model 3a: NR 10.7 vs 14.1 1.5vs. 2.7 Jeaetal., 2012
MIGS vs. filtration Trabectome vs. (P <0.01); (P =NR); (retrospective
surgery Trabeculectomy (6 mo) 4.4 vs. 15.1 (6 mo) 0.28 vs. 1.82 cohort);64
with MMC (P=NR) Pahlitzsch et al.,
2017
(prospective
cohort)25
Model 3b: ECP -13.94 vs. — 7.8vs.9.3 1.6 vs 1.5 (P =0.74); Murakami et al.,
vs. Glaucoma 17.33 (P =NR); (24 mo) 1 vs. 1 2017
Drainage Device (24 mo) 14.07 vs. (P=NR) (retrospective
(BGl or AGI) 14.73 (P=0.7) cohort);®® Lima
et al., 2004 (non-
radomized
controlled trial)®’
Model 4: Hydrus -3.61vs. -3.61 | Meta-analysis:" Meta-analysis:” Pfeiffer et al.,
MIGS + cataract Microstent + -0.8 (-1.4,-0.2) (24 mo) —0.41 2015 (RCT);71
surgery vs. cataract Phaco vs. Phaco (P<0.01) (-0.56, —0.27) Samuelson et
surgery alone alone (P<0.01) al., 2018 (RCT)88
Model 5: Trabectome + —11.6 vs. 54vs. 7.7 1.0vs 1.6 Kinoshita-
MIGS + cataract Phaco vs. -15.38 (P=0.53) (P =0.027) Nakano et al.,
surgery vs. filtration Trabeculotomy + | NR 2.7vs.6.4 (P=0.35) 1.3 vs.0.65(P=0.41) | 2018
surgery + cataract Phaco (retrospective
surgery cohort);®®

Ting et al., 2018
(RCT)*

2x = two devices; AGI = Ahmed glaucoma implant; dB = decibels; BGI = Baeveldt glaucoma implant; ECP = endoscopic cyclophotcoagulation; IOP = intraocular pressure;
MIGS = minimally invasive glaucoma surgery; MMC = mitomycin C; mo = month; NR = not reported; Phaco = phacoemulsification; RCT = randomized controlled study;
SLT = selective laser trabeculoplasty; VF = visual field; vs. = versus.

Note: For comparisons 1 and 2, clinical studies were only available for iStent Inject and Hydrus Microstent. As such, other MIGS devices were not included in these

comparisons.

@ Details of clinical inputs evaluated in sensitivity analyses are presented in Table 44.

® Details on the meta-analysis are provided in Appendix 14.

These studies were selected as the reference case in each category of comparison based
on the following criteria: a) when meta-analysis was available, the pooled clinical measure
was used (Model 4); b) when a statistically significant difference (least conservative
estimate) was observed in IOP reduction (Model 3a) or c) when 12-month data were
reported (models 3b and 5). For Model 1, Fea et al. 2014 was selected as the reference
case with the medication strategy assumed to entail two medications (i.e., average costs of
one and three medication therapy). % Only one study was available for Model 2.5 10P
reduction from the study was applied to the baseline rate of change (0.6 dB per year and a
standardized reduction of 0.905 for every unit of IOP) for each strategy. The remainder of
the clinical studies were used to inform the range of relative efficacy that were examined in
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probabilistic scenario analyses. Relative efficacy from different studies was standardized to
12-month rates to inform model inputs.

To account for the likelihood of attenuating relative efficacy over time, a 10% decline per
year in the treatment effect of IOP reduction was assumed after the trial follow-up period for
all interventions. Scenario analysis was undertaken assuming no treatment effect
attenuation after trial follow-up period.

Relative medication reduction between two treatments was modelled, and the difference in
medication use after 12-month follow-up was also assumed to decline 10% per year. For
example, in Model 2, where the relative medication reduction at 12 months for Hydrus
Microstent versus laser therapy was reported to be 1.4 versus 0.5 (i.e., 0.9 less for laser
therapgz), an incremental medication cost of 0.9 units was added to the laser therapy
group.

Drug adherence was only considered in Model 1. Adherence rate was not reported in either
of the clinical studies available for medication versus MIGS.*¢® As such, the reference case
evaluated a range of adherence rates (20% to 95%) suggested by Newman-Casey et al.™
The definition of “adherence” on treatment effects was based on a Canadian RCT that
evaluated an educational intervention on glaucoma drug adherence and defined drug
adherence as persistence of at least 75% of prescribed medication in one year.112 Assuming
similar definition of adherence (i.e., nonadherent patients are less than 75% adherent to
their medication), and assuming there is a direct correlation between adherence and IOP
reduction (i.e., nonadherent patients achieve 75% IOP reduction), the rate of disease
progression for patients not adherent to medication was 25% faster than patients who
demonstrated “complete” adherence. Furthermore, in a patient that is nonadherent, it was
assumed that 75% of drug use (and cost) would be incurred.”"? Note that in the RCTs that
inform relative efficacy, medication adherence was not reported; it was assumed that
medication adherence in the RCTs represented “100%” adherence (reference case).

AEs from MIGS or surgical interventions were included in the model by applying a one-time
AE-related cost and, for major complications or those necessitating a secondary surgical
intervention, a disutility within the model’s cycle in which the AEs were expected to occur.
Prevalence of AEs was obtained from clinical studies (Table 11).
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Table 11: Adverse Events in Reference-Case Models, Approach to Manage Different Types of
Complications and Rates (> 2%)®

Major Complications Minor Complications Secondary Surgical Reference
Interventions

Resources required | 10% of major complications Required two additional | Equal to minor eye Assumption per
to manage required minor eye interventions | visits interventions clinical expert
complications: and two additional visits feedback
Model 1: MIGS Vs. Pharmacotherapy
2x iStent” None reported 22% NA Vold et al. 2016
Pharmacotherapy None reported 17% NA
Model 2: MIGS Vs. Laser Therapy
Hydrus Microstent | 10% 16% NA Fea etal. 2017%
Laser therapy (SLT) | None reported 40% NA
Model 3a: MIGS Vs. Filtration Surgery
Trabectome None reported 4% NA Jea et al. 2012%*
Trabeculectomy 13% 36% NA
Model 3b: MIGS Vs. Filtration Surgery
ECP 12% 32% NA Lima et al. 2004°’
Glaucoma Drainage | 26% 76% NA
device
Model 4: MIGS + Cataract Surgery Vs. Cataract Surgery
Hydrus Microstent 19% 18% to 35% 2% Pfeiffer et al. 2015;""
+ Phaco Samuelson et al.
Phaco- 2% 18% 5% 2018%
Emulsification
Model 5: MIGS + Cataract Surgery Vs. Filtration Surgery + Cataract Surgery
Trabectome + NA 100% None reported Ting et al. 2018°"
Phaco
Trabeculectomy + 44% 99% 7% Ting et al. 2018;*’
Phaco Marco et al., 2017%

2x = two devices; ECP = endoscopic cyclophotcoagulation; MIGS = minimally invasive glaucoma surgery; NA = not applicable; Phaco = phacoemulsification; SLT=
selective laser trabeculoplasty.

2 Further details available in Table 45, Appendix 15.
® Assumed rate of complications for iStent Inject would be similar to iStent.

Utilities
The baseline utility values for patients with glaucoma were derived from the formula
developed by Van Gestel et al. in their discrete event simulation model:"™

Health Utilities Index mark 3 = 0.88 — 0.101 * adverse events + 0.011 * VF — 0.065 *
Cataract

The coefficients were derived from cross-sectional survey data collected on 531 Dutch
patients with ocular hypertension or primary OAG and mapped the impact of VF loss,
presence of cataracts, and development of side effects on utility values.'™ Utility estimates
were based on the Health Utilities Index mark 3 using tariffs for the Canadian population. To
estimate state-specific utility values, the midpoint VF in each health state (-3 dB for mild, -9
dB for moderate, —16 dB for advanced, and —26 dB for severe/blindness) was selected.
Utility values were further specific to whether patients had cataract or no cataract (Table 12).
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Disutility from side effects was assumed to be the same across all treatments in the model
and was applied to one cycle within the model.

In the reference case, no disutility was applied to patients on medications. However, the
Patients’ Perspectives and Experiences Review has noted that patients find eye drops
highly disruptive. As such, a disutility from medication was applied in a sensitivity analysis to
explore how this may impact the cost-effectiveness of MIGS versus medication. In this
sensitivity analysis, the side-effect coefficient (-0.101) from the previously used equation
was applied to patients on medications.

Table 12: Utility Values Per Year for Health States

Variable Description Base Estimate Probability Distribution Reference
Patients with Glaucoma Beta Van Gestel 2012™"°
without cataract

Mild stage 0.847

Moderate stage 0.781

Advanced stage 0.704

Severe/blindness 0.594
With cataract

Mild stage 0.782

Moderate stage 0.716

Advanced stage 0.639

Severe/blindness 0.529
Monthly disutility
Trabeculectomy or complications | 0.008 Beta Van Gestel 2012'"
requiring surgeries (one cycle)

Costs

All costs were reported in Canadian dollars and, where appropriate, were inflated to 2018
costs using the Consumer Price Index for all items in Canada.'™

MIGS device costs were obtained from a Canadian costing study19 comparing MIGS with
medications. For other device costs that were not listed in the literature, the clinical expert
was consulted on this review to provide an estimate on these costs. Per the Implementation
Issues Analysis review that noted start-up costs for MIGS are generally minimal or are
covered by the manufacturers, it was assumed to be negligible.

Medication costs were updated using 2018 prices from Ontario'"® and Alberta''® formularies
(additional details are provided in Appendix 15). In Model 1, where MIGS was compared
with medications, patients were assumed to be on two medications at baseline until
subsequent treatment occured. The annual cost of one medication (Alberta: $96) was
treated as the unit cost to calculate the cost of relative medication reduction for all models.

Surgeons’ fees and OR costs were respectively obtained from the Schedule of Benefits and
Ontario Case Costing Initiative (OCCI) (2016/2017 day surgery)117 in Ontario, and Alberta
Medical Association and Interactive Health Data Application118 in Alberta to allow exploration
of the potential variability in costs across Canada (and recognizing that specific billing fees
for MIGS do not exist in many jurisdictions). Details on physician billing codes for each
procedure are document in Table 47, Appendix 14.
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In terms of OR costs for Trabeculectomy, it was assumed to be the same as those of a
“major eye intervention” (OCCI 2016/17 day surgerym) given that, when converting the
procedure code for Trabeculectomy to the Comprehensive Ambulatory Classification
System grouper on the OCCI, it was equivalent to a major intervention. OR costs were not
available for MIGS; these costs were estimated with reference to the OR costs of cataract
surgery, and more specifically for phacoemulsification. The approach to estimate the OR
cost were based on separating the proportion of phacoemulsification costs that represented
fixed and variable costs. In particular, it has been suggested that OR for phacoemulsification
consist of 51% fixed and 49% variable costs.""® Fixed costs were assumed to be identical
across all ophthalmological procedures while variable costs were adjusted according the
time required to perform the procedure relative to the time required to perform
phacoemulsification (approximately 20 minutes). The clinical expert consulted on this review
provided insight to the expected procedure durations. Details of the calculation are
presented in Table 13. To estimate the OR costs of combined surgeries (i.e., MIGS +
cataract surgery or Trabeculectomy + cataract surgery), the variable cost for the second
procedure was added to the overall OR cost of cataract surgery.

All secondary surgical interventions (i.e., subsequent Trabeculectomy) were assumed to
require the same resource utilization.

Alberta costs (physician fees, OR, and medication) were used in the reference case
analysis. Scenario analyses with Ontario costs were performed to explore the impact of a
different province’s health care service costs on the results.

Table 13: Detailed Calculation to Determine Operating Room Costs for MIGS or MIGS + Other
Surgery

Alberta

OR cataract surgery cost (C060): $1,091
Assumed to consist of:"’
51% fixed costs ($556)
49% variable cost ($535)

Total time required to perform (according to clinical expert from the review):
Cataract surgery: 20 minutes
MIGS: 10 (range: 4 to 18) minutes

OR costs for MIGS-only:
Assuming that the time to perform MIGS is 50% of cataract surgery, the variable costs would be calculated = $535 *
0.5 = $268
OR MIGS cost = fixed cost + variable cost
= $556 + $268
= $824 ($663 — $984)

OR costs for MIGS + cataract surgery:
OR cataract surgery cost (C060): $1,091
Variable cost for MIGS: $268
Total cost for MIGS + Cataract Surgery = total costs of cataract surgery + variable costs of MIGS
= $1,091 + $268
= $1,359 ($1,198 — $1,519)

OR costs for Trabeculectomy + cataract surgery:
OR cataract surgery cost (C060): $1,091
Variable cost for Trabeculectomy: 0.49 * $2,190 = $1,073
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Total cost for MIGS + cataract surgery = total costs of cataract surgery + variable costs of MIGS
= $1,091 + $1,073
=$2,164

OR cataract surgery cost (C060): $714
Assumed to consist of:'"°
51% fixed costs ($364)
49% variable cost ($350)

Total time required to perform (according to clinical expert from the review):
Cataract surgery: 20 minutes
MIGS: 10 (range: 4 to 18) minutes

OR costs for MIGS-only:
Assuming that the time to perform MIGS is 50% of cataract surgery, the variable costs would be calculated = $350 *
0.5=$175
OR MIGS cost = fixed cost + variable cost
= $364 + $175
= $539 ($434 — $644)

OR costs for MIGS + cataract surgery:
Ontario OR cataract surgery cost (C060): $714
Variable cost for MIGS: $175
Total cost for MIGS + cataract surgery = total costs of cataract surgery + variable costs of MIGS
=$714 + $175
= $889 ($784 — $994)

OR costs for Trabeculectomy + cataract surgery:
OR cataract surgery cost (C060): $714
Variable cost for Trabeculectomy: 0.49 * $1,560 = $764
Total cost for MIGS + cataract surgery = total costs of cataract surgery + variable costs of MIGS
=$714 + $764
= $1,478

MIGS = minimally invasive glaucoma surgery; OR = operating room.

Health state costs and utilization, including ophthalmologist consultations and set of tests
including vision field test, optic disc imaging, and IOP measurement, were derived from
Canadian Glaucoma Guidelines,’ expert opinion, and Canadian sources (Table 14).120'121
Ophthalmologist consultations are recommended at least every four to 12 months,
depending on the stage of glaucoma severity. According to the Canadian guidelines, 1.5
sets of tests per year are further recommended for mild state, while two sets of tests are
recommended for more severe diseases. Of note, in some jurisdictions, a maximum of two
optic disc imagings per year are allowed for billing. Furthermore, one-time costs on low-
vision aids (i.e., canes) were assumed to patients in the advanced stage.m'123 Ongoing cost
of low-vision services, including low-vision care specialist visits, non-Humphrey Visual Field
testing and physical rehabilitation services were also applied to 25% patients in the
severe/blind stage (Table 14).'2"'%

In terms of costing for AEs, the model assumed two additional ophthalmologist consultations
for any AEs, and 10% of major complications would require surgical intervention, which was
assumed to be equivalent to the cost of minor eye intervention and a physician fee
equivalent to paracentesis.

CADTH OPTIMAL USE Optimal Use of Minimally Invasive Glaucoma Surgery: A Health Technology Assessment 86



CADTH

Table 14: Cost Parameters Used in the Model (2018 Canadian Dollars)

Variable Description

Costs Range

Reference-Case

Value ($)

Probability
Distribution

Reference

MIGS (device)

iStent/iStent Inject 500 (2011 $) 543.5 Gamma lordanous'®
2x iStent/2xiStent Inject 1,000 (assumed double of 1,087 (+1—25%)
iStent/iStent Inject)
ECP 200 (2011 $) 218 Expert opinion
Trabectome 700 (2011 $) 761
XEN45 Same as 2x iStent 1,087
Hydrus Microstent Same as 2x iStent 1,087
CyPass Micro-Stent 1,150 1,150
Pharmacotherapy (annual) lordanous, "
1 med 101 (ON); 96 (AB) 96 Gamma ON'""® and AB
2 meds 230 (ON); 219 (AB) 219 (1to 3 meds | formulary'"®
3 meds 320 (ON); 294 (AB) 294 in Model 1) (additional details
in Appendix 15)
Drainage Device
Ahmed valve 926.5 927 Expert opinion
Surgeons’ fees®
Trabeculectomy 655 (ON); 1,245 (AB) 1,245 Gamma for Expert opinion
Ab-interno® 550 to 840 (ON); 469 (AB) 469 MIGS SOB'®, AMA™®
(iStent, Trabectome) (additional details
SLT 206 (ON); 417 (AB) 417 in Appendix 15)
Drainage surgery 945 (ON); 1,594 (AB) 1,594
Cataract surgery only 398 (ON); 408 (AB) 408
MIGS + cataract surgery 822 to 1,112 (ON); 775 (AB) 775
Trabeculectomy + cataract 927 (ON); 1,552 (AB) 1,552
surgery
Operating room®
Trabeculectomy Equal to “major intervention” 2,190 Gamma for occl,"” IHDA "'
(see below) MIGS Phaco (C060),
MIGS 539 (ON); 824 (AB) 824 major eye
SLT 468 (ON); 146 (AB) 146 intervention
Cataract surgery only 714 (ON); 1,091 (AB) 1,091 (C056); minor eye
Major intervention 1,560 (ON); 2,190 (AB) 2,190 intervention
Minor intervention 403 (AB); 999 (ON) 403 (C057); SLT
MIGS + cataract surgery 889 (ON); 1,358 (AB) 1,358 (C062)
Trabeculectomy + cataract 1,478 (ON); 2,164 (AB) 2,164
surgery
Post-operative visits (n)° SOB™, AMA™®
Trabeculectomy (8) 285 (ON); 402 (AB) 402 ON: A235 + A234
iStent (7) 256 (ON); 357 (AB) 357 AB: 03.03A +
SLT (1) 82 (ON/AB) 82 CMGPO2 +
XEN (8) 285 (ON); 402 (AB) 402 03.03A
Cataract surgery (2) 111 (ON); 128 (AB) 128
Annual health state—related SOB™, AMA™®
Lee et al. 2006 "'
Mild stage: 1 visit and 1.5 sets of 198 (ON); 284 (AB) 284 (additional details
tests® in Appendix 15)
Moderate stage: 2 visits and 2 sets | 267 (ON); 397 (AB) 397
of tests
Advanced stage: 3 visits, 2 set of 296 (ON); 443 (AB) 443
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Variable Description Costs Range Reference-Case Probability Reference
Value ($) Distribution
tests (+24) (+24)
and one-time low-vision aid (cane)
Severe/blindness: 4 visits, 2 set of
tests 325 (ON); 489 (AB) 489
and low-vision services for 25% (+173) (+173)
patients (US 2006 $511)
Complications
Minor intervention 999 (ON); 403 (AB) 403 occl,"” IHDA'™®
Minor intervention
Surgeon’s fees (assumed 70 (ON); 55 (AB) 55 (C057); SOB'®
paracentesis) paracentesis (ON:
Z851; AB:
2 follow-up visits 111 (ON); 128 (AB) 128 66.91A).
Subsequent treatments
Trabeculectomy 1,560 (ON); 2,190 (AB) 2,190 occl,"" IHDA''®

2x = two devices; AB = Alberta; AMA = Alberta Medication Association; CMG = case mix group; ECP = endoscopic cyclophotocoagulation; IHDA = Interactive Health Data
Application (AB); MIGS = minimally invasive glaucoma surgery; OCCI = Ontario case costing initiative; ON = Ontario; Phaco = phacoemulsification; SLT= selective laser
trabeculoplast; SOB = Schedule of Benefit (ON).

? Included anesthetics and surgical assistant and time costs (assumed 30 min); codes provided in Appendix 15.
® Assumed E132 or E136 code for ab interno procedures in ON.
° Included direct (nursing, diagnostic imaging, medication, and laboratory services) and overhead expense.

¢ Post-op visits in the first three months were modelled as part of the initial cost of the intervention; combo surgery (MIGS + Phaco or Trabeculectomy + Phaco) were
assumed to occur within the same visits as MIGS and Trabeculectomy, respectively.

° Test consisted of the following: vision field test, optic disc imaging, and intraocular pressure measurement.
4.1.6 Sensitivity Analysis and Scenario Analysis

The reference case reflects the probabilistic results based on 1,000 Monte Carlo
simulations. The probabilistic results characterize the extent to which parameter uncertainty
affects the cost-effectiveness estimates in the model. Standard distributional forms were
taken to describe the probability distribution functions relating to input parameters: relative
efficacy (relative IOP reduction and relative medication reduction) were characterized by
normal distributions, utility and complication rates were characterized by beta distribution,
and costs were characterized by gamma distributions. Details on the probabilistic values
within each model can be found in Table 49. Probabilistic scenario analyses were further
performed to explore uncertainties in specific model inputs or to address known variability in
clinical practices. The ranges of plausible values for model parameters were tested in the
base-case probabilistic models, and distributions were informed by the reference case or
meta-analysis for that comparison (additional details in Appendix 15). Cost-effectiveness
acceptability curves demonstrating the probability that a modality would be considered
optimal at a given WTP threshold were also presented.

As noted, the specific MIGS device selected for the reference case differed by model based
on the available clinical evidence from the Clinical Review (Table 10). Specifically, for
models 3a and 4, in which more than two different MIGS devices have been studied and in
which the necessary clinical outcome data were available, non—reference-case analyses
were conducted for the other MIGS devices that had not been selected for the reference-
case. This involved adjusting the effectiveness on IOP and applying the specific device cost
to explore the plausible range of ICURs associated with different MIGS devices for that
specific comparison.
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Across all five models, the following sensitivity analyses were performed:

1. one-year time horizon

2. lifetime horizon with no treatment effect on reduction in IOP and no reduction in
medication use after one year (except for Model 1, when only IOP was modelled)

3. no relative treatment effects when clinical results were not statistically significant ([A]
one-year and [B] lifetime) and no other clinical studies were available

4. discount rates of (A) 0% and (B) 5%

5. Ontario costing data (A) drug markup costs applied, and (B) proposed $400 physician
billing fees for MIGS in Ontario. A summary of how the cost inputs differ between

Alberta and Ontario can be found in Table 15

6. no subsequent treatment with Trabeculectomy if VF progress to < —12dB for models 1

to 3a,and 4

7. faster progression of VF loss in untreated patients (—0.92 per year

110
)

8. slower progression of VF loss for every unit of IOP reduction (i.e., reduction factor of

0.84).'%

Specific to Model 1 only, the following additional sensitivity analyses were performed:

1. inclusion of the cost of drug markup and dispensing fees

2. drug adherence ranging from 20% to 95%. Furthermore, the impact of nonadherence to

treatment was varied by two approaches:

a. nonadherent patients would have medication costs and treatment effectiveness

reduced by 75%

b. nonadherent patients would have no reduction in medication costs and derive no
effectiveness (no IOP reduction) (most conservative scenario)

3. disutility for patients on medication:

a. an annual disutility of 0.101 "3 was applied to all patients on medications

b. an annual disutility of 0.101 "3 was applied to only patients who were adherent to

medication.
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Table 15: Comparison of Total Intervention Cost Between Alberta and Ontario (2018
Canadian Dollar)®

Variable Description ‘ AB Total Costs ($) ‘ ON Total Costs ($)

Model 1: MIGS Vs. Pharmacotherapy

MIGS 2,737 2,432 t0 2,722

Pharmacotherapy (annual) 96 to 294 101 to 320

Model 2: MIGS Vs. Laser Therapy

MIGS 2,737 2,432 t0 2,722

Laser therapy 645 756

Model 3: MIGS Vs. Filtration Surgery

Trabectome 2,411 2,106 to 2,396

ECP 1,868 1,563 to 1,853

2x iStent 2,737 2,432 t0 2,722

XEN45 2,737 2,432 t0 2,722

Filtration Surgery 3,837 10 5,113 2,500 to 3,717

Model 4: MIGS + Cataract Surgery Vs. Cataract Surgery

Hydrus Microstent + cataract surgery 3,577 3,054 to 3,344

2x iStent + cataract surgery 3,640

ECP + cataract surgery 2,708 3,117 to 3,417

CyPass Micro-Stent + cataract surgery 3,640 2,1851t0 2,475
3,117 to 3,407

Cataract surgery alone 1,627 1,123

Model 5: MIGS + Cataract Surgery Vs. Filtration Surgery + Cataract Surgery

MIGS + cataract surgery 3,251 2,728 to0 3,018

Filtration surgery + cataract surgery 4,118 2,690

2x = two devices; AB = Alberta; ECP = endoscopic cyclophotocoagulation; MIGS = minimally invasive glaucoma surgery; ON = Ontario; vs. = versus.

? Includes device costs (when applicable), surgeon’s fees, operating room, and post-operative visits. Details listed in Table 14.
4.1.7 Model Validation

The model structure and data inputs were presented to the clinical experts to ensure that the
model, its parameters, and its assumptions reflect clinical practice and the available body of
literature (i.e., face validity). Internal validity was assessed through a peer review process to
ensure the mathematical calculations were performed correctly and were consistent with the
model specification.

4.1.8 Assumptions
The reference-case analysis was developed according to the following key assumptions:

e Patients experience a constant rate of glaucoma progression, regardless of glaucoma
severity. This assumption was tested in sensitivity analysis, where late-stage glaucoma
progresses at a faster rate.

¢ |t was assumed that there would be no treatment- or condition-related mortality effects.
Differences in QALYs between strategies therefore reflect differences in disease
progression or side-effect profile between treatment strategies.

¢ Treatment effects of IOP and medication reduction were measured at 12 months (time
point where most RCTs reported clinical outcomes per the Clinical Review) and
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converted into monthly rates to reflect the model’s monthly cycle. A 10% decline in the
treatment effect on IOP after 12 months was assumed in the model.

¢ Progression of VF loss was estimated through the association of the change in IOP and
VF progression, and this association was assumed to be monotonic throughout the
spectrum of baseline IOP and VF.

¢ |t was assumed that the relative efficacy of treatment would be similar regardless of
disease severity (defined by VF).

e Cost, IOP reduction, and complications were modelled for subsequent treatment
(Trabeculectomy). However, relative medication reduction was the same across
treatment groups.

¢ Indirect health consequences, such as falls, were not considered.

e For major complications or those necessitating a secondary surgical intervention, a one-
time disutility of —0.008 was applied.

e The costs of minor complications for medications were assumed to last for one month
like other interventions, instead of being continuously incurred. This may provide a slight
underestimation of the expected costs associated with medication.

4.2 Results
4.2.1 Analysis

Reference-Case Analysis

The results of the probabilistic reference case for each model are presented in Table 16;
demonstrating lifetime expected costs and QALYs, incremental costs and QALYs, as well as
the ICUR. Disaggregated lifetime costs from a deterministic analysis are further presented in
Table 17. Of note, each model considered a different set of comparators, and may consider
different patient populations (Table 8). As such, comparisons of results between models are
not appropriate.

Nonetheless, several overarching findings are present across all five models. First, the
lifetime total cost per patient for glaucoma and treatment ranged between $8,431 and
$14,621, depending on the treatment strategy and patient’s baseline disease severity. By
cost categories, the costs of disease management made up the largest amount of costs
(Table 17), with intervention costs being the next most costly. Across the five models, the
incremental QALY's between comparators ranged between 0.023 and 0.070, which equated
to a difference of approximately eight to 25 days of additional “perfect” health over a lifetime.
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Category Costs ($) QALYs Incremental Cost Incremental QALYs | ICUR ($/QALY)

($) MIGS Vs.

MIGS Vs. Comparator

Comparator
Model 1:
Pharmacotherapy 11,900 12.85 MIGS (vs. medication):
MIGS 12,641 12.89 741 0.039 18,808
Model 2: MIGS dominated
Laser therapy 9,013 10.36 (more expensive, less
MIGS 10,739 10.34 1,726 —-0.023 effective)
Model 3a (moderate Filtration surgery
stage): (vs. MIGS):
MIGS 12,672 12.42 —-703 -0.070 10,093
Filtration surgery 13,375 12.49
Model 3b (advanced Filtration Surgery (vs.
stage): MIGS):
MIGS 11,354 10.83 -3,267 -0.027 121,959
Filtration surgery 14,621 10.85
Model 4: MIGS + Phaco (vs. Phaco
Cataract surgery alone 8,431 9.04 alone):
MIGS + cataract 10,072 9.06 1,641 0.026 63,626
surgery
Model 5: Filtration surgery + Phaco
MIGS + cataract 10,836 7.89 —473 —-0.032 (vs. MIGS + Phaco):
surgery 14,968
Filtration surgery + 11,309 7.92

cataract surgery

ICUR = incremental cost-utility ratio; MIGS = minimally invasive glaucoma surgery; Phaco = phacoemulsification; QALYS = quality-adjusted life-years; vs. = versus.
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Table 17: Disaggregated Lifetime Costs, by Cost Categories (Deterministic Results)

Cost Categories, By

Intervention Model 1: Model 2: | Model 3a: Model 3b: Model 4: Model 5:
MIGS Vs. MIGS Vs. MIGS Vs. MIGS Vs. MIGS + MIGS +
Pharmacotherapy | Laser Filtration Filtration Cataract Cataract
Therapy Surgery Surgery Surgery Vs. Surgery Vs.
(Moderate (Advanced Cataract Filtration
Glaucoma) Glaucoma) Surgery Alone | Surgery +
Cataract
Surgery
MIGS (total®) 12,641 10,723 12,613 11,397 10,072 10,772
Intervention 2,380 2,380 2,054 1,511 3,219 2,894
Complications 28 38 5 62 56 128
Post-op visits 357 357 357 357 357 357
State-related 9,876 7,948 9,595 9,535 6,440 7,024
Add med” NA 0 602 —68° 0 369
Comparator (total®) 11,903 9,017 13,284 14,572 8,423 11,245
Intervention 1,886 563 3,435 4,711 1,499 3,716
Complications 22 51 69 142 55 203
Post-op visits 0 82 402 402 128 402
State-related 9,995 7,889 9,378 9,317 6,527 6,924
Add med” NA 432 0 0 214 0

Costs ($)

Add med = additional medication; MIGS = minimally invasive glaucoma surgery; NA = not applicable; vs = versus.

@ Total costs presented here differ slightly from those reported in the probabilistic analyses in Table 16 because these reflect deterministic estimates.

b As described in the methods, medication costs were only applied to one comparator group with the other group (i.e., reference) set at 0.
°To keep the consistency between models 3a and 3b, incremental medication costs were added to the MIGS arm. In model 3b, medication reductions for MIGS were larger
than for filtration surgery; as such the incremental medication costs were negative, implying a cost saving.

The detailed results and sensitivity analyses by each model are subsequently presented.
Further, detailed results of the probabilistic results on the incremental cost-effectiveness

plane can be found in Appendix 16.

Model 1: MIGS Versus Pharmacotherapy (Baseline at Moderate Glaucoma)

Reference Case and Cost-Effectiveness Acceptability Curve

As the Clinical Review only found clinical studies that have compared iStent Inject (2"
generation) to pharmacotherapy, the findings below specifically address the cost-

effectiveness of iStent compared with pharmacotherapy. The potential cost-effectiveness of
other MIGS devices to a pharmacotherapy strategy remains unclear and could not be
explored in the Economic Evaluation.

Over a lifetime horizon in patients with moderate glaucoma, MIGS was associated with an
additional $741 in costs, but provided an additional 0.039 QALYs, leading to an ICUR of
$18,808 per QALY compared with a pharmacotherapy-based treatment strategy (Table 16).
Intervention costs were similar between strategies ($2,380 versus $1,886), although the
timing in which costs would be incurred differed. In the MIGS strategy, treatment-related
costs occurred at the start of the model due to the high up-front costs associated with
surgery, whereas treatment-related costs were constantly incurred in the pharmacotherapy
strategy through the model’s time horizon. At lower WTP thresholds, pharmacotherapy was
favoured; however, at willingness-to pay thresholds of $18,808 per QALY and above, MIGS
was favoured (Figure 9). At a WTP threshold of $50,000 per QALY or $100,000 per QALY,
the probability that MIGS was the most likely preferable strategy compared with
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pharmacotherapy was approximately 60% and 65%, respectively (similar from the Ontario
setting, Figure 10). This underscores the uncertainty inherent in this comparison.

Figure 9: Cost-Effectiveness Acceptability Curve for Model 1 (iStent Inject Versus
Pharmacotherapy): Reference Case
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Sensitivity Analyses

In sensitivity analyses, Model 1 was highly sensitive to changes that impacted clinical
effectiveness estimates (Table 18). For instance, if assuming that there was no difference in
clinical effectiveness between MIGS and pharmacotherapy after 12 months or in adopting a
one-year time frame, the ICURs ranged between approximately $291,000 and $9.4 million
per QALY gained. The instability in the ICUR was largely due to the very small difference in
QALYs that would be estimated in these scenarios as the incremental treatment benefits
would accrue only in the first year of treatment.

Adherence with medication, as well as disutility to medication use, also impacted the results.
The larger the proportion of patients who were nonadherent, the more favourable MIGS
procedure appeared as patients who were nonadherent were assumed to have worse
clinical outcomes. The disutility associated with medication use, as estimated by Van Gestel,
also had a significant impact on effectiveness, with MIGS appearing more attractive,
although from a face validity perspective, the disutility from this source (-0.10 [i.e., assumes
patients are willing to forego 10% of their time alive to avoid medication use]) was very
large.

Arguably, an alternate reference case would be to assume no difference in IOP between
comparators given that no statistical analysis was conducted to compare between treatment
groups among the included clinical studies identified from the Clinical Review. This non-
reference-case analysis assumed identical efficacy between MIGS and pharmacotherapy
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with the safety profile driving the clinical differences observed between these two
interventions. The incremental QALY's between these two treatment strategies were
therefore smaller in this scenario, leading to ICURs that were slightly higher than the
reference case (ICUR of $27,770 versus $18,808 respectively) (Table 18).

In addition, the model was sensitive to treatment-related costs. When medication costs
included markup (7%) and dispensing fees ($12 per bottle), over a lifetime time horizon,
MIGS appeared to be cost savings compared with pharmacotherapy. If Ontario costs were
used, with a proposed $400 physician billing fee to perform a MIGS procedure (lower than
the physician billing costs from Alberta that informed the reference case), the ICUR lowered
to $5,173 per QALY gained. MIGS also became the dominant strategy (i.e., MIGS was less
costly and more effective) when markup (8%) and dispensing fees (approximately $9 per
bottle) were added to the medication costs under an Ontario setting (Table 18).

Table 18: Sensitivity Analyses, Probabilistic (Model 1: MIGS Versus Pharmacotherapy)

Category Incremental Costs ($) Incremental QALYs ICUR of MIGS Vs.
MIGS Vs. MIGS Vs. Pharmacotherapy
Pharmacotherapy Pharmacotherapy ($/QALY)

Reference case 741 0.039 18,808

Sensitivity Analyses

1. One year 2,508 0.0003 9,409,141

2. No effect after 12 Months 1,279 0.004 291,099

3A. Assumed same IOP between strategies 763 0.027 27,770

(lifetime)

3B. Assumed same IOP between strategies 2,517 0.0002 12,299,882

(one-year horizon)

4A. 0% discount rate 510 0.051 9,963

4B. 5% discount rate 1,129 0.025 45,373

6. No subsequent treatment with filtration 794 0.054 14,601

surgery

7. Faster baseline VF progression (-0.92 dB 1,086 0.049 22,267

annual progression)

8. Slower disease progression per unit of IOP 726 0.041 17,648

reduction (from Canadian Glaucoma Study)

10. AB cost with drug markup (7%) and -537 0.039 MIGS dominant

dispensing fees ($12.15 per bottle) (less expensive,
more effective)

11. Complete adherence 554 0.013 41,375

11A. 95% adherence 562 0.013 42,771

11B. 20% adherence 900 0.063 14,239

Range of adherence (20-95%) with full 457 0.128 3,565

medication cost and no IOP reduction (d)

12A.Disutility to all patients on medications 748 1.006 744

12B. Disultility to adherent patients on 755 0.592 1,275

medications

5. Ontario Setting

ON cost inputs (combined billing) 552 0.039 14,120

ON cost inputs (less intensive billing) 375 0.041 9,093

ON cost inputs (more intensive billing) 655 0.040 16,488
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Category Incremental Costs ($) Incremental QALYs ICUR of MIGS Vs.

MIGS Vs. MIGS Vs. Pharmacotherapy
Pharmacotherapy Pharmacotherapy ($/QALY)

ON cost inputs (proposed $400 physician fee 198 0.038 5173

code for MIGS)

ON cost with drug markup (8%) and —440 0.038 MIGS dominant

dispensing fees ($8.83 per bottle) (less expensive,

more effective)

AB = Alberta; dB = decibels; ICUR = incremental cost-utility ratio; IOP = intraocular pressure; MIGS = minimally invasive glaucoma surgery; ON = Ontario;
QALYs = quality-adjusted life-years; VF = visual field.

Figure 10: Cost-Effectiveness Acceptability Curve for Model 1 (iStent Inject Versus
Pharmacotherapy): Ontario Setting Assuming Combined Billing
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Interpretation

There are significant areas of uncertainty that preclude definitive conclusions on the optimal
treatment strategy for MIGS versus pharmacotherapy. As in all models, the limitations of the
underlying clinical efficacy data (surrogate outcomes, short-term follow-up, small number of
studies) should be considered. As noted, for this pairwise comparison, only iStent and iStent
Inject have been studied in a clinical trial setting, and the economic analysis specifically
focused on iStent Inject. The costs associated with MIGS were estimated given that detailed
Canadian micro-costing data are lacking, as are specific physician billing codes in many
Canadian jurisdictions. Sensitivity analyses highlighted the fact that the cost of MIGS plays a
key role in determining its potential cost-effectiveness, and further assessment of actual
costs would be valuable as plausible scenarios suggest that there are conditions where
MIGS may be cost neutral or even cost saving. Finally, the side effects of medication and
adherence are important factors to consider. The reference case assumed that no
medication-specific disutilities and incorporated Canadian-reported adherence rates for
medication use. However, sensitivity analyses highlighted the fact that, if more conservative
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assumptions were selected for the pharmacotherapy strategy (e.g., lower drug adherence or
disutility applied to being on medication), MIGS may be an attractive treatment option in
such populations whereby adherence to medication is expected to be low or if there are
considerable side effects experienced on medication.

Model 2: MIGS Versus Laser Therapy (Baseline at Mild Glaucoma)

Reference Case and Cost-effectiveness Acceptability Curve

Similar to Model 1, only one type of MIGS has been directly studied clinically in this
comparison between MIGS and laser therapy. Specifically, the Clinical Review identified one
clinical study62 that compared Hydrus Microstent with laser therapy (i.e., SLT). As such, the
findings below specifically address the cost-effectiveness of Hydrus Microstent compared
with SLT and the potential cost-effectiveness of other MIGS devices remains unclear and
could not be further explored given the lack of comparative clinical data.

In the reference case, MIGS was associated with additional costs of $1,726, but fewer
QALYs (-0.023) than laser therapy. MIGS was therefore dominated by laser therapy (i.e.,
laser therapy was more effective and less costly) (Table 16). These findings were due to the
fact that no significant difference in IOP reduction was noted between Hydrus Microstent
and laser therapy groups within the clinical study (see Clinical Review) and, while health
state costs were similar between the two comparators (Table 17), the treatment-related
costs for MIGS were considerably larger than for laser therapy ($2,380 versus $563) and
were not offset by cost savings from reduced medication. The cost-effectiveness
acceptability curve (Figure 11) shows that laser therapy was preferred across all WTP
thresholds and, at a WTP threshold of $50,000 per QALY, the probability that laser therapy
was preferred to MIGS was between 60% and 65%.

Figure 11: Cost-Effectiveness Acceptability Curve for Model 2 (Hydrus Microstent Versus
Laser Therapy): Reference Case
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Across the range of sensitivity analyses performed, the model remained robust as laser
therapy remained the dominant strategy (Table 19). Although there were differences in
incremental QALYs observed across sensitivity analyses, a strategy consisting of MIGS
always remained more costly than laser therapy. As the only clinical study identified in the
review did not reveal a statistically significant difference in change in IOP, a non-reference-
case analysis was conducted that assumed no difference in IOP between the two
comparators. Under this analysis, the expected QALY's observed were similar between

strategies with a QALY difference of less than 0.0004.

Table 19: Sensitivity Analysis, Probabilistic (Model 2: MIGS Versus Laser Therapy)

Category

Incremental Costs($)
MIGS Vs. Comparator

Incremental QALYs
MIGS Vs. Comparator

ICUR of MIGS Vs. Laser Therapy

($/QALY)

Reference case 1,726 -0.023 MIGS Dominated
(more expensive, less effective)
Sensitivity Analyses
1. One year 2,025 -0.001 Dominated
(more expensive, less effective)

2. No effect after 12 months 2,055 -0.006 Dominated (more expensive,
similarly effective)

3A. Assumed same IOP between Dominated (more expensive,

strategies (lifetime) 1,645 —0.0004 similarly effective)

3B. Assumed same IOP between 2,003 —0.0004 Dominated (more expensive,

strategies (one year) similarly effective)

4A. 0% discount rate 1,694 —-0.032 Dominated (more expensive,
similarly effective)

4B. 5% discount rate 1,831 -0.028 Dominated (more expensive,
similarly effective)

6. No subsequent treatment with 1,742 -0.063 Dominated (more expensive,

filtration surgery similarly effective)

7. Faster baseline VF progression 1,729 —-0.021 Dominated (more expensive,

(—0.92 dB annual progression) similarly effective)

8. Slower disease progression per 1,669 -0.018 Dominated (more expensive,

unit of IOP reduction (from similarly effective)

Canadian Glaucoma Study)

5. Ontario Setting

ON costs inputs (combined billing) 1,377 -0.027 Dominated (more expensive,
similarly effective)

ON cost inputs (less intensive 1,263 —-0.021 Dominated (more expensive,

billing) similarly effective)

ON cost inputs (more intensive 1,616 —-0.030 Dominated (more expensive,

billing) similarly effective)

ON cost and proposed $400 1,101 —-0.029 Dominated (more expensive,

physician fees for MIGS

similarly effective)

dB = decibels; ICUR = incremental cost-utility ratio; IOP = intraocular pressure; MIGS = minimally invasive glaucoma surgery; ON = Ontario; QALYs = quality-adjusted life-

years; VF = visual field.
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Figure 12: Cost-Effectiveness Acceptability Curve for Model 2 (Hydrus Microstent Versus
Laser Therapy): Ontario Setting Assuming Combined Billing
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Interpretation

While there is uncertainty regarding the true relative effectiveness of MIGS and laser
therapy, the currently available data from one study62 suggested that there was no
difference in clinical efficacy with respect to IOP reduction. At current procedure cost
estimates, laser therapy strategy was overall less costly even when accounting for the
additional medication costs that would be required for laser therapy, reflecting the difference
in medication use reported in the clinical study. This finding did not change even when lower
cost estimates for MIGS were used based on Ontario billing codes (sensitivity analysis 5).
Laser therapy was found to be the preferred strategy across all sensitivity analyses
performed.
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Model 3: MIGS Versus Filtration Surgery (Baseline at Moderate-to-Advanced
Glaucoma)

Reference Case and Cost-effectiveness Acceptability Curve

Models 3a and 3b examined a cohort of patients with either moderate- or advanced-stage
glaucoma. MIGS was less costly than filtration surgery; however, it was also less effective.
In other words, filtration surgery was found to be more expensive and more effective over a
patient’s lifetime and the ICURs of filtration surgery compared with MIGS are shown in Table
16. In both submodels, the primary driver in cost between strategies was the intervention-
related costs (Table 17).

The reference case for model 3a (patients with moderate-stage disease) was based on the
clinical study by Jea et al* that compared Trabectome with Trabeculectomy with mitomycin
C. Based on this study, the incremental cost of filtration surgery was found to be $703 and
the additional benefits was 0.070 QALY's compared with MIGS, leading to an ICUR of
$10,093 per QALY gained for filtration surgery versus MIGS (Table 16). The cost-
effectiveness acceptability curve indicated that filtration surgery was preferred except when
the WTP threshold was less than $10,000 per QALY. Above this value, the probability that
filtration surgery was preferred ranged from 50% to 60% and, similar to Model 1, this
highlighted the considerable parameter uncertainty to this analysis (Figure 13).

Figure 13: Cost-Effectiveness Acceptability Curve for Model 3a (MIGS Versus Surgery;
Moderate Stage): Reference Case
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Other clinical studies were identified from the Clinical Review on other MIGS devices for this
pairwise comparison. The relative efficacy and safety inputs reported in these studies and
the device-specific costs were used to inform the possible range in cost-effectiveness of
different MIGS devices. The analysis highlighted the wide uncertainty associated with the
economic findings for this pairwise comparison. Although MIGS produced fewer QALY's over
a lifetime compared with filtration surgery (in alignment with the Clinical Review findings),
the cost difference of MIGS ranged from being more to less costly compared with filtration
surgery. As such, the potential cost-effectiveness of different MIGS devices ranged from
dominated to being cost-effective compared with filtration surgery depending on the
expected cost difference between these treatment strategies (Table 20).

Table 20: Range of Cost-Effectiveness of MIGS Versus Filtration Surgery, by Different MIGS

Devices?

Category

Incremental QALYs
MIGS Vs. Comparator

Incremental Cost ($) ICUR of Filtration Surgery

Vs. MIGS ($/QALY)

MIGS Vs. Comparator

Reference (Trabectome) -703 -0.070 10,093

iStent Inject *° 385 -0.214 MIGS dominated
(more expensive,
similarly effective)

XEN45%° -1,053 -0.0003 3,050,721

ICUR = incremental cost-utility ratio; MIGS = minimally invasive glaucoma surgery; QALYs = quality-adjusted life-years; vs. = versus.

? Parameters changed: MIGS device costs, intraocular pressure reduction, medication reduction, and complications (details are provided in Table 10 and Table 11).

The cost-effectiveness acceptability curves showed that Trabeculectomy was the preferred
strategy when compared with iStent Inject (Figure 14). In contrast, XEN45 was the preferred
strategy when compared with Trabeculectomy (Figure 15). Of note, the studies reporting the
clinical outcomes for alternate MIGS devices that informed the non-reference cases did not
provide measures of distribution (e.g., 95% CI, variance). As such, the cost-effectiveness
acceptability curves may not truly reflect the level of parameter uncertainty within the
analysis as no parameter distribution characterized the clinical efficacy inputs in the model.
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Figure 14: Cost-Effectiveness Acceptability Curve for Model 3a (MIGS [iStent Inject] Versus
Surgery; Moderate Stage)
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Figure 15: Cost-Effectiveness Acceptability Curve for Model 3a (MIGS [XEN45] Versus
Surgery; Moderate Stage)

e e nnmy —mn e =

- Trabeculectomy

A XEN

%o Iterations Cost-Effective

0.00 10000.00 20000.00 30000.00 40000.00 50000.00 60000.00 70000.00 80000.00 90000.00 100000.00
Willingness-to-Pay

MIGS = minimally invasive glaucoma surgery; XEN = XEN45.
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In patients with advanced-stage disease (Model 3b), there was an incremental cost of
$3,267 and an incremental benefit of 0.027 QALYs, leading to an ICUR of $121,959 per
QALY gained for filtration surgery versus MIGS (Table 16). The cost-effectiveness
acceptability curves were similar to Model 3a; however, the WTP threshold at which filtration
surgery would be preferred shifted to $100,000 per QALY (Figure 16).

Figure 16: Cost-Effectiveness Acceptability Curve for Model 3b (MIGS Versus Surgery;
Advanced Stage): Reference Case
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Sensitivity Analyses

For patients with moderate-stage glaucoma (Model 3a), the sensitivity analyses on the
reference-case comparison (i.e., Trabectome versus Trabeculectomy with MMC) indicated
that filtration surgery remained more expensive than MIGS in all scenarios examined.
However, the incremental differences in QALY's did change in some scenarios, leading to
fairly dramatic changes in the ICUR from $3.3 million per QALY gained with filtration surgery
to filtration surgery being dominant in some cases (Table 21). The instability in the ICUR
may be attributed to the very small differences in incremental QALYs observed between
treatment strategies.

Similar to the reference-case analysis, the sensitivity analyses highlight the fact that the
model is highly sensitive to the treatment-related costs. From an Ontario setting (Table 15),
whereby the total surgical cost associated with filtration surgery was lower than those costs
in Alberta, MIGS was overall more costly than filtration surgery. In such cases, MIGS was
dominated by filtration surgery (Table 21). Trabeculectomy was therefore the preferred
strategy across all WTP thresholds (Figure 17).
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Table 21: Sensitivity Analysis, Probabilistic (Model 3a: MIGS Versus Filtration Surgery,
Moderate Stage)

Category Incremental Costs ($) Incremental QALYs ICUR of Filtration Surgery
MIGS Vs. Comparator MIGS Vs. Comparator Vs. MIGS ($/QALY)

Reference case -703 -0.070 10,093

Sensitivity Analyses

1. One year —1,341 —0.0004 3,252,450

2. No effect after 12 months -1,426 -0.003 473,388

4A. 0% discount rate -578 -0.085 6,834

4B. 5% discount rate -860 —-0.037 23,464

6. No subsequent treatment with —757 —0.086 8,762

filtration surgery

7. Faster baseline VF progression —-702 —0.098 7,144

(-=0.92 dB annual progression)

8. Slower disease progression per unit -760 —-0.053 14,348

of IOP reduction (from Canadian
Glaucoma Study)

5. Ontario Setting

ON cost inputs (combined billing) 417 —-0.048 MIGS dominated
(more expensive,
similarly effective)
ON cost inputs (less intensive billing) 272 —-0.062 MIGS dominated
(more expensive,
similarly effective)
ON cost inputs (more intensive billing) 604 —0.048 MIGS dominated
(more expensive,
similarly effective)
ON cost and proposed $400 physician 117 —-0.051 MIGS dominated
fees for MIGS (more expensive,
similarly effective)

dB = decibels; ICUR = incremental cost-utility ratio; IOP = intraocular pressure; MIGS = minimally invasive glaucoma surgery; ON = Ontario; QALYs = quality-adjusted life-
years; VF = visual field; vs. = versus.
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Figure 17: Cost-Effectiveness Acceptability Curve for Model 3a (MIGS Versus Surgery;

Moderate Stage): Ontario Setting Assuming Combined Billing
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For patients with late-stage glaucoma (Model 3b), sensitivity analyses where the incremental
effectiveness was reduced — such as using a one-year time horizon or assuming no
difference in effectiveness after 12 months — resulted in smaller incremental QALYs
estimated and, thereby, the ICUR increased dramatically (Table 22).

Similar to Model 3a, MIGS became more costly than filtration surgery when Ontario costs
were used, as the costs of filtration surgery in Ontario were lower than those in Alberta
(Table 10). This resulted in MIGS being dominated (more expensive and less effective

compared with filtration surgery) (Table 22).
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Table 22: Sensitivity Analysis, Probabilistic (Model 3b: MIGS Versus Filtration Surgery,
Advanced Stage)

Category Incremental Cost ($) Incremental QALYs ICUR of Filtration surgery
MIGS Vs. Comparator MIGS Vs. Comparator Vs. MIGS ($/QALY)

Reference case -3,267 -0.027 121,959

Sensitivity Analyses

1. One year -3,314 —0.0002 21,485,058

2. No effect after 12 months -3,315 —-0.002 1,365,524

3A. Assumed same IOP between MIGS dominant

strategies (lifetime) -3,323 0.00006 (less expensive,
similarly effective)

3B. Assumed same IOP between MIGS dominant

strategies (one-year horizon) -3,329 0.00006 (less expensive,
similarly effective)

4A. 0% discount rate -3,068 -0.036 85,991

4B. 5% discount rate -3,205 -0.025 126,967

7. Faster baseline VF progression (-0.92 -3,168 —0.041 76,821

dB annual progression)

8. Slower disease progression per unit of -3,179 —0.044 72,714

IOP reduction (from Canadian Glaucoma

Study)

5. Ontario Setting

ON costs inputs (combined billing) -2,016 —-0.041 48,738

ON cost inputs (less intensive billing) -2,078 —0.041 50,713

ON cost inputs (more intensive billing) -1,773 —-0.044 40,374

ON cost and proposed $400 physician -2,160 -0.043 50,705

fees for MIGS

dB = decibels; ICUR = incremental cost-utility ratio; IOP = intraocular pressure; MIGS = minimally invasive glaucoma surgery; ON = Ontario; QALYs = quality-adjusted life-
years; VF = visual field; vs. = versus.
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Figure 18: Model 3b (MIGS Versus Surgery; Advanced Stage): Ontario Setting Assuming

Combined Billing
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Interpretation

This comparison is different than others seen so far. MIGS was less costly but also less
effective than the comparator treatment of filtration surgery, which placed MIGS in a different
quadrant of the cost-effectiveness plane. As such, the economic results were interpreted
differently as the ICUR was calculated for filtration surgery. As with other comparisons,
relative efficacy should be considered with caution. Four of the five clinical studies from the
Clinical Review (that considered the short-term surrogate outcome of IOP) were not
statistically significant or were not compared statistically. This does not establish
noninferiority and, from the probabilistic analyses, MIGS generally was found to be less
effective than filtration surgery. In addition, both set of models were highly sensitive to
treatment-related costs. As such, future studies are required to provide higher quality clinical
evidence on MIGS compared with filtration surgery and detailed costing studies are needed
to better inform the Economic Evaluation.
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Model 4: MIGS + Cataract Surgery Versus Cataract Surgery Alone

Reference Case and Cost-effectiveness Acceptability Curve

As noted, the reference case was based on a meta-analysis conducted as part of the
Clinical Review on the Hydrus Microstent device (Appendix 14). In the reference case, MIGS
with cataract surgery was more expensive than cataract surgery alone, resulting in
incremental costs of $1,641 over a lifetime time horizon (Table 16). MIGS with cataract
surgery was also associated with 0.026 additional QALY's, producing an ICUR of $63,626
per QALY gained. The cost category accounting for the greatest difference in costs between
strategies was intervention costs (Table 17), which were estimated to be $3,219 and $1,499
for MIGS + cataract and cataract alone, respectively. The cost-effectiveness acceptability
curve (Figure 19) indicated that MIGS + cataract surgery became the preferred strategy
above a WTP threshold greater than $65,000 per QALY gained.

Figure 19: Cost-Effectiveness Acceptability Curve for Model 4 (MIGS + Cataract Surgery
Versus Cataract Surgery): Reference Case
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Hydrus = Hydrus Microstent; MIGS = minimally invasive glaucoma surgery; Phaco = phacoemulsification.
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Exploratory Analysis

As other clinical studies on other MIGS devices exist for this pairwise comparison, analyses
were conducted on alternative devices to inform the plausible range in cost-effectiveness for
MIGS. MIGS with cataract surgery remained more effective than cataract surgery alone.
However, caution is required for the clinical effectiveness estimates for ECP and CyPass
Micro-Stent as these were from single studies. The estimated QALY difference was larger
when clinical efficacy came from single studies than when the clinical efficacy was based on
a meta-analysis of multiple studies (i.e., Hydrus Microstent and iStent). Furthermore, as the
incremental costs were higher for MIGS with cataract surgery compared with cataract
surgery alone, this resulted in a range of ICURs for MIGS from $5,984 to $108,934 per
QALY gained (Table 23). The cost-effectiveness acceptability curves highlight the variability
in the cost-effectiveness findings between different MIGS devices across a range of WTP
thresholds (Figure 20 and Figure 21).

Table 23: Range of Cost-Effectiveness of MIGS With Cataract Surgery Versus Cataract
Surgery Alone, by Different MIGS Devices®

Category Incremental Cost ($) Incremental QALYs ICUR of MIGS With Cataract

MIGS Vs. Comparator MIGS Vs. Comparator Surgery Vs. Cataract
Surgery Alone($/QALY)

Reference (MA based on 1,641 0.026 63,626

Hydrus Microstent)

iStent (meta-analysis from 1,754 0.016 108,934

Clinical Review)

ECP” 539 0.090 5,984

CyPass Micro-Stent’ 1,513 0.057 26,407

ECP = endoscopic cyclophotocoagulation; ICUR = incremental cost-utility ratio; MA = meta-analysis; MIGS = minimally invasive glaucoma surgery; QALYs = quality-
adjusted life-years; vs. = versus.

? Parameters changed: MIGS device costs, intraocular pressure reduction, medication reduction, and complications (details are provided in Table 10 and Table 11).
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Figure 20: Cost-Effectiveness Acceptability Curve for Model 4 (MIGS [iStent Inject] +

Cataract Surgery Versus Cataract Surgery)
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Figure 21: Cost-Effectiveness Acceptability Curve for Model 4 (MIGS [ECP] + Cataract

Surgery Versus Cataract Surgery)
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Figure 22: Cost-Effectiveness Acceptability Curve for Model 4 (MIGS [CyPass Micro-Stent] +

Cataract Surgery Versus Cataract Surgery)
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Sensitivity Analyses

For the majority of the sensitivity analyses, the model’s overall findings remained robust
(Table 24). Similar to the other models, the model was most sensitive to changes that
impacted the clinical effectiveness estimates. In sensitivity analyses where there was no
difference in effectiveness between the two strategies after 12 months or where either a
one-year time frame was considered, the ICURs ranged between approximately $377,804
and $3,384,115 per QALY gained. The analyses from an Ontario setting were found to be
similar to the reference case, regardless of the approach to billing (Table 24); the cost-
effectiveness acceptability curve (Figure 23) indicated that MIGS + cataract surgery would
be the preferred strategy above a WTP threshold greater than $70,000 per QALY gained.
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Table 24: Sensitivity Analyses, Probabilistic (Model 4: MIGS + Cataract Surgery Versus
Cataract Surgery Alone)

Category Incremental Cost ($) Incremental QALYs ICUR of MIGS + Cataract

MIGS + Cataract Surgery | MIGS + Cataract Surgery Surgery Vs. Cataract
Vs. Comparator Vs. Comparator Surgery Alone ($/QALY)

Reference case (Hydrus Microstent) 1,641 0.026 63,626

Sensitivity Analyses

1. One year 1,908 0.0006 3,384,115

2. No effect after 12 months 1,905 0.005 377,804

4A. 0% discount rate 1,632 0.030 54,925

4B. 5% discount rate 1,692 0.019 87,021

6. No subsequent treatment with filtration 1,697 0.030 57 245

surgery

7. Faster baseline VF progression (-0.92 1,666 0.030 55,741

dB annual progression)

8. Slower disease progression per unit of

IOP reduction (from Canadian Glaucoma 1,646 0.026 63,328

Study)

5. Ontario Setting

ON costs inputs (combined billing) 1,687 0.026 65,873

ON cost inputs (less intensive billing) 1,544 0.026 60,259

ON cost inputs (more intensive billing) 1,824 0.026 69,953

dB = decibels; ICUR = incremental cost-utility ratio; IOP = intraocular pressure; MIGS = minimally invasive glaucoma surgery; ON = Ontario; QALYs = quality-adjusted life-
years; VF = visual field; vs. = versus.

Figure 23: Cost-Effectiveness Acceptability Curve for Model 4 (MIGS + Cataract Surgery
Versus Cataract Surgery): Ontario Setting Assuming Combined Billings
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Hydrus = Hydrus Microstent; MIGS = minimally invasive glaucoma surgery; Phaco = phacoemulsification.
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Interpretation

In this analysis, it is clear that treatment-related costs should be greater as an additional
procedure (MIGS) is being performed in addition to cataract surgery. There was more
clinical evidence available to inform this analysis and, despite its limitations that are common
across the other models (e.g., short-term studies using a surrogate outcome); the model
was found to be robust to the majority of the sensitivity analyses. The ICUR of MIGS, as a
class, added to cataract surgery compared with cataract surgery alone fell within a range
between $5,984 and $108,934 per QALY. A limitation with this analysis, that is common
across all models, is that it only considered two comparators. Clinical interpretation of these
findings must therefore consider the place in therapy between these two comparators along
the trajectory of the disease (for example, should filtration surgery with cataract surgery be
the most relevant comparator, the findings from Model 5 would be more relevant).

Model 5: MIGS + Cataract Surgery Versus Filtration Surgery + Cataract Surgery

Reference Case and Cost-effectiveness Acceptability Curve

Filtration surgery with cataract surgery was more expensive, but also more effective than
MIGS with cataract surgery (Table 16). With incremental costs of $473 and incremental
benefits of 0.032 QALYs, this led to an ICUR of $14,968 per QALY gained for filtration
surgery + cataract surgery compared with MIGS + cataract surgery. Similar to other
comparisons, health state costs formed the largest proportion by cost category although
incremental differences within this cost category were small (Table 17) with the major cost
driver between strategies being related to intervention costs.

The cost-effectiveness acceptability curve indicated that filtration surgery with cataract
surgery was the preferred therapy except when the WTP threshold was approximately below
$15,000 per QALY. Above this WTP value, filtration surgery with cataract surgery was
preferred in approximately 55% of the iterations (Figure 24).
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Figure 24: Cost-Effectiveness Acceptability Curve for Model 5 (MIGS + Cataract Surgery

Versus Surgery + Cataract Surgery): Reference Case
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Sensitivity Analyses

Filtration surgery + cataract surgery was more expensive than MIGS with cataract surgery in
most scenarios. As there was no statistically significant difference in IOP reduction reported
in the clinical studies, if no difference in IOP reduction was assumed, the incremental
QALYs became very small between the two comparators. The differences in costs as well
as effectiveness observed in sensitivity analysis led to quite varied results with a wide range

of ICURSs for filtration surgery with cataract surgery.

When Ontario costs for both surgeries were used, filtration surgery with cataract surgery
was less costly as surgical costs were lower in Ontario compared with Alberta. As such,
across all WTP thresholds, filtration surgery with cataract surgery was the preferred strategy

in the Ontario setting (Figure 25).
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Table 25: Sensitivity Analyses, Probabilistic (Model 5: MIGS + Cataract Surgery Versus
Filtration Surgery + Cataract Surgery)

Category Incremental Cost ($) Incremental QALYs ICUR
MIGS + Cataract Surgery | MIGS + Cataract Surgery Filtration Surgery and

Vs. Comparator Vs. Comparator Cataract Vs. MIGS and
Cataract Surgery
($/QALY)

Reference case 14,968
Sensitivity Analyses
1. One year —883 —0.0005 1,838,603
2. No effect after 12 months -877 —0.008 110,692
3A. Assumed same |IOP between MIGS dominant
strategies (lifetime) -940 0.0002 (less expensive,
similarly effective)
3B. Assumed same IOP between MIGS dominant
strategies (one-year horizon) —946 0.0002 (less expensive,
similarly effective)
4A. 0% discount rate -396 —0.057 6,914
4B. 5% discount rate -569 —0.024 23,546
7. Faster baseline V_F progression (-0.92 _469 -0.042 11,157
dB annual progression)
8. Slower disease progression per unit of
IOP reduction (from Canadian Glaucoma —471 —-0.048 9,879
Study)
5. Ontario Perspective
ON costs inputs (combined billing) MIGS dominated
585 -0.037 (more expensive,
similarly effective)
ON cost inputs (less intensive billing) MIGS dominated
446 —-0.047 (more expensive,
similarly effective)
ON cost inputs (more intensive billing) MIGS dominated
690 -0.053 (more expensive,
similarly effective)

dB = decibels; ICUR = incremental cost-utility ratio; IOP = intraocular pressure; MIGS = minimally invasive glaucoma surgery; ON = Ontario; QALYs = quality-adjusted life-
years; VF = visual field; vs. = versus.
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Figure 25: Cost-Effectiveness Acceptability Curve for Model 5 (MIGS + Cataract Surgery
Versus Surgery + Cataract Surgery): Ontario Setting
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Interpretation

As with Model 3, MIGS (with cataract surgery) was less costly but also less effective than
filtration surgery with cataract surgery, which placed MIGS in a different quadrant on the
cost-effectiveness plane. As such, the ICUR was calculated for filtration surgery (standard of
care) compared with MIGS.

The sensitivity analyses highlight the significant uncertainty in the clinical effectiveness due
to the quality of underlying studies (see Clinical Review). While in general, MIGS with
cataract surgery was found to be a less costly strategy, further evidence demonstrating
equivalent or superior clinical outcomes are needed to better ascertain the likely cost-
effectiveness of MIGS with cataract surgery compared with filtration surgery with cataract
surgery.
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4.3 Summary of Results

While the Clinical Review identified many clinical studies that compared the efficacy and
safety among MIGS and comparators, there was a lack of high-quality data, and studies
were highly heterogeneous, and as such the evidence was not definitive. Pairwise
comparisons were used in the reference case as network meta-analysis was not available
for any models, and there was high heterogeneity in MIGS devices and patient populations.
Specific criteria were used to select the reference case, with sensitivity analysis conducted
on the potential range of cost-effectiveness.

Among all models, the incremental difference in QALYs was relatively small over a lifetime
time horizon. In the reference-case models, the difference in QALYs among comparators
equated to between eight and 25 additional days of perfect health. This can lead to
instability of the ICUR if the denominator becomes quite small, as it did in many sensitivity
analyses; for example, when equal clinical efficacy was assumed for comparisons that were
not statistically significant or in which statistical comparisons were not conducted.

It is notable that the underlying clinical data and evidence that informed difference in
effectiveness (and subsequent QALY's) were generally of poor quality, as noted in the
Clinical Review. Many of the studies did not demonstrate statistically significant differences
in the surrogate outcome of IOP reduction. Further, there is uncertainty in the precise
relationship between changes in IOP and its ultimate impact on VF status and vision-related
QoL over time. It is notable that many of the differences in incremental QALYs occur over a
long time period — when only a one-year time horizon was used, the incremental QALYs
were very small among all models. Most of the clinical studies considered outcomes at one
year only, and the long-term relative efficacy of alternative treatment strategies is unknown.
As such, estimated differences in QALYs should be interpreted with caution as the
incremental QALYs were generated over the extrapolation of a lifetime. Ideally, adequately
powered studies using clinically important outcome measures should be conducted.

The incremental differences in costs over a lifetime time horizon were also relatively small.
In the reference-case model, the differences ranged between approximately $473 and
$3,267 per patient. Unlike QALYs, these incremental costs tended to occur relatively early
(with the exception of medication costs), largely due to the initial costs of the operation,
procedure, and device that occur within the first year. Costs were largely driven by the
intervention costs as well as costs due to patients being in different health states, although
the incremental differences for health state costs tended to be low between comparators.
Other cost categories, including complications and medical costs in general, were relatively
small compared with the intervention costs. The intervention costs for filtration surgeries in
Ontario were relatively lower compared with those in Alberta (Table 15); thus leading to
differences in cost-effectiveness of MIGS. The differences and range of costs reflect both
uncertainty (for example, in the true cost of MIGS, or the physician fee that will be used in
jurisdictions where one does not exist) as well as variability in costs that may occur between
settings and jurisdictions. As such, the attractiveness of MIGS compared with alternative
strategies from a cost perspective may differ depending on the cost of the device, the
procedure, as well as the physician’s claims. Detailed micro-costing of MIGS procedures
may allow greater certainty in the true absolute and incremental costs of MIGS.
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In summary, this cost-effectiveness analysis considered MIGS versus alternative therapies
in patients with varying stages of glaucoma within the disease trajectory. Definitive
conclusions on the attractiveness of MIGS from a cost-effectiveness perspective are
precluded given the uncertainty in relative efficacy and cost. However, there are some
scenarios where MIGS may be attractive, should emerging evidence be supportive.
Complexity remains with respect to determining what patients are candidates for all
procedures; for example, there may be subgroups of patients with very aggressive
glaucoma who may not be clinically appropriate for all treatments. Key areas that may assist
the determination of cost-effectiveness include conduct of detailed micro-costing studies of
MIGS and comparator interventions, assessment of the impact of medication adherence on
disease progression and relative effectiveness (Model 1), and determination of relative
effectiveness using clinically important and relevant outcomes. Finally, this analysis
examined pairwise comparisons, but did not examine scenarios where there may be multiple
treatment options for a patient; this may require further clarification and inquiry prior to
recommendations for the optimal use of therapies in patients with glaucoma.

CADTH OPTIMAL USE Optimal Use of Minimally Invasive Glaucoma Surgery: A Health Technology Assessment 118



CADTH

5. Patients’ Perspectives and
Experiences Review

Overview

Patients’ perspectives and experiences of glaucoma and MIGS were incorporated into this
HTA through two activities: a systematic review and thematic synthesis of primary qualitative
studies and through patient engagement in the form of interviews with three female patients
with glaucoma, two of whom had MIGS.

5.1 Methods
5.1.1 Study Design

A systematic review and thematic synthesis of primary qualitative research describing the
perspectives and experiences of patients with glaucoma, and those of their caregivers, was
conducted. The results of included studies were synthesized using thematic synthesis,72 an
approach that draws on methods for analysis from grounded theory and meta-
ethnography.126 Thematic synthesis is an interpretive approach that facilitated the
development of both descriptive and interpretive findings that address the policy question of
this HTA.

The review team was comprised of three researchers, two of whom have experience and
training in conducting both primary and secondary qualitative research, and another with
experience in patient engagement and in systematic reviews of qualitative research.

Research Questions

This review addressed the following primary research question:

GCEEETCL RSN \What are the perspectives and experiences of patients with
glaucoma regarding glaucoma and their treatment, and of their
clinical and non-clinical caregivers?

To ensure the relevance of the analysis to the purpose of this HTA, a secondary set of
research questions was explored during data extraction and analysis. With the primary
research question orienting the data selection, collection, and analysis toward patients’ and
caregivers’ experiences and perceptions, the secondary research questions acted as
sensitizing concepts during these stages to focus the review.

A. How do patients and their caregivers experience and perceive their glaucoma and their
prognosis?

B. How do patients and their caregivers experience and perceive treatment(s) for their
glaucoma?

C. What are the ways in which glaucoma and its treatment affect patients’ and caregivers’
perceptions of their lives?

D. What do patients value or expect with regards to their treatment for glaucoma?

E. Are there differences in perceptions and experiences relating to glaucoma and its
treatment between patients, or between patients and their clinical and non-clinical
caregivers?

F. What are health care providers’ experiences and perceptions of caring for patients with
glaucoma?
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5.1.2 Literature Search

The literature search was performed by an information specialist, using a peer-reviewed
search strategy. The search strategy is presented in Appendix 2.

Information related to patients’ experiences was identified by searching the following
bibliographic databases: MEDLINE (1946-) with in-process records and daily updates;
CINAHL (1981-) via EBSCO; PubMed; and Scopus. The search strategy was comprised of
both controlled vocabulary, such as the National Library of Medicine’s MeSH (Medical
Subject Headings), and keywords. The main search concepts were glaucoma, minimally
invasive glaucoma surgery, minimally invasive glaucoma surgical devices, and cataract
removal surgery. The complete search strategy, including the specific search terms used, is
available in Appendix 2.

Methodological filters were applied to limit retrieval to qualitative studies and studies relevant
to patients’ perspectives. Surveys and questionnaires were also included. No date or
language limits were applied.

The initial search was completed August 31, 2017, with an additional search as part of the
iterative process being completed on November 20, 2017, to include the concept of cataract
removal surgery, which was not included in the initial search.

Regular alerts were established to update the searches until the publication of the final
report. Regular search updates were performed on databases that do not provide alert
services.

Grey literature (literature that is not commercially published) was identified by searching the
Grey Matters checklist (https://www.cadth.ca/grey-matters), which includes the websites of
HTA agencies, clinical guideline repositories, systematic review repositories, and
professional associations. Google and other Internet search engines were used to search for
additional Web-based materials. These searches were supplemented by reviewing the
bibliographies of key papers and through contacts with appropriate experts and industry.

5.1.3 Selection Criteria
Inclusion Criteria

Although the search was not limited by language, eligible studies were primary English-
language or French-language qualitative studies and mixed-methods studies with separate
reporting of the qualitative component. For the purpose of this review, the term “qualitative
studies” was operationalized as those studies which use qualitative data-collection methods
(e.g., document analysis, interviews, or participant observation) and qualitative data analysis
methods (e.g., constant comparative method, content analysis). Studies that have multiple
publications using the same data set were included if they reported on distinct research
questions; duplicate publications using the same data with the same findings were excluded.
Table 26 describes the eligibility criteria used, built using the Sample, Phenomenon of
Interest, Design, Evaluation, Research criteria for framing qualitative evidence synthesis
research questions.m’127
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Table 26: Inclusion Criteria for Patients’ Perspectives Review Defined Using SPIDER

Sample

Phenomena of

interest

Design

Evaluation

Research type

Adults with glaucoma; family and friends of persons with glaucoma; health care providers treating adults
with glaucoma

Context in which technology is used (e.g., setting, resource allocation considerations, health and human
resources issues); how technology fits in the process of patient care; patients' experiences, expectations,
and perceptions of glaucoma and its treatment (including medication and surgeries) and prognosis;
caregiver (clinical and non-clinical) experiences and perceptions of glaucoma and its treatment (medication
and surgeries) and its prognosis

Descriptive (e.g., content analysis, framework approach) and interpretive (e.g., grounded theory,
phenomenology) qualitative designs

Context; social relations; perceptions; attitudes; experiences; feelings; expectations; understandings

Primary qualitative studies (i.e., studies in which authors use methods for both qualitative data collection
and analysis); qualitative component of primary mixed-methods studies

SPIDER = Sample, Phenomenon of Interest, Design, Evaluation, Research.

Exclusion Criteria
¢ Case reports, editorials, or commentaries
¢ Non full-text publications (i.e., abstracts)
¢ Studies involving children or youth populations

¢ Non-comparable health care system

5.1.4 Literature Screening and Selection

Two reviewers experienced with qualitative syntheses independently and in duplicate
assessed titles and abstracts of potentially eligible studies in DistillerSR."?® Disagreements
about eligibility at the title and abstract level were resolved through discussion until
consensus was reached. The same two reviewers conducted full-text screening of all
potentially eligible studies, independently and in duplicate for inclusion. Again, differing
judgments about study inclusion were resolved through discussion until consensus was
reached.

5.1.5 Data Extraction and Quality Appraisal

One reviewer extracted data describing study and sample characteristics for each eligible
study using electronic data extraction forms with a second reviewer verifying descriptive
data extraction for consistency and errors.

In addition, two reviewers conducted an independent quality appraisal of the included
primary studies. While the ten items from the Critical Appraisals Skills Programme
Qualitative Tool™® were used as prompts for reflection, the appraisal was guided by three
primary questions intended to query whether and how a study demonstrated that it collected
rich data and conducted a rigorous analysis incorporating reflexive practices leading to
robust results that were useful for the objectives of this review: Is it credible? Is it
trustworthy? Are the results transferable?®*'*° This approach was piloted using a set of
three studies to ensure consistency and coherence between researchers, before continuing
independently.

In keeping with the interpretive nature of this review, consensus was not sought between
reviewers on the quality appraisal points, acknowledging that there is no “right” answer to
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evaluating the rigour and relevance of a study. Rather, differences in judgment were used to
probe the methodological and conceptual limitations of the included studies, individually and
as a set. These limitations were kept in mind while conducting the analysis. Overall, the
appraisal contributed to both the descriptive and interpretive analyses by identifying the
limits of transferability of the results of studies within this review.

5.1.6 Data Analysis Methods

A thematic synthesis was conducted, which draws heavily from grounded theory and meta-
ethnography.m’131 From grounded theory, thematic synthesis borrows the constant
comparison method, which was practised by comparing concepts (relating to perspectives
and experiences) across reviewers, concepts across concepts, and concepts across
studies." Further, thematic synthesis borrows the concept of “reciprocal translation” from
meta-ethnography, which involves exploring the similarities and dissonances of concepts
across studies. %1%

Preliminary analysis began at screening through the use of memos, diagramming, and
conversation among reviewers. Though still unrefined, this first stage of memoing recorded
the primary reviewer’s key findings, methodological considerations, as well as descriptive
and analytic observations. These memos were then reviewed and discussed as a team to
identify a core set of initial concepts relating to the primary research question and sensitizing
subquestions. At the same time, an initial patient interview was conducted and used as a
way of further orienting the research toward topics and features particular to patients’
experiences with glaucoma. Both activities contributed to the development of a pool of
included studies with which to begin more active analysis.

While initially intending to pursue formal coding throughout later stages of analysis, given
the small number (N = 15) and relative low quality of the included studies, memoing and
diagraming continued to be used in lieu of formal coding.131 The analytic steps of the
synthesis remained the same: with open memoing to inductively describe the findings of the
primary studies, including their topics, concepts, and dimensions, and their supporting raw
data. As such, a second round of memoing and diagraming used an initial, tentative set of
concepts to tease out findings and supporting data in the studies and explore their
relationships across studies.

Included studies and memos were re-read and key findings and concepts were identified
and the linkages between studies were explored. Diagraming was used to explore how
emerging concepts mapped onto patients’ journey through care, as elicited through primary
studies and a patient interview, and how different facets of similar concepts linked together.
Using these techniques, concepts were re-ordered and organized into thematic categories.
An additional set of patient interviews was conducted and used to further explore types and
dimensions of patients’ experiences, including those already identified, as well as newly
arising ones. Memoing, diagramming, and discussion continued until themes were well-
described and stable, and all relevant findings and supporting data from the included studies
had been accounted for within those themes.

A final round of memoing used preliminary themes to rework memos, going back to included
studies to explore alternative interpretations and divergent cases. The use of diagraming
and frequent discussion between reviewers helped to organize and interpret findings, build
themes, and articulate and specify their relationships.
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5.2 Results

The details of citation screening and study selection are presented in Appendix 17. A total of
7,133 citations were retrieved from the literature search (with duplicates removed). After title
and abstract screening, 67 articles were retrieved for full-text review. Of these 67 articles, a
further 52 were excluded for the following reasons: participants not majority patients with
glaucoma or their caregivers (n = 24), non-comparable health care system (n = 15),
duplicate publication (n = 4), primary focus development of a tool or intervention (n = 4), not
qualitative (n = 2), non—-English- or French-language (n = 2), and not full text (n = 1). Fifteen
studies met the inclusion criteria and were included in this review.

5.2.1 Summary of Study Characteristics

The characteristics of included studies are described in Appendix 18. Of the 15 included
studies, eight studies were conducted in the UK,13‘°"141 four in the US,MZ'145 one in France
and the UK,146 and one each in Finland'* and Brazil.'*® Studies were published from 1983
to 2016, with a median publication year of 2010.

As self-reported by study authors, the methods of data analysis used across included
studies were content analysis (n = 4), #1174 framework analysis (n = 3),"3*13°'%0 the
constant comparison method (n = 1),"** phenomenology (n = 1)"*?, narrative analysis (n =
1),135 interpretive phenomenological analysis (n = 1),146 thematic analysis (n = 1),136 directed
content analysis (n = 1),138 and framework approach (n = 1).141 One study did not report the
method of data analysis.142 Six studies used interviews as a method of data

collection, 1¥%138:140.146.147.149 6 sed focus groups, '36:139144.145.148 gnd four used a
combination of focus groups and interviews. 33134141142 gy study reported a qualitative
approach that guided the study design (phenomenology), but did not further elaborate on the
method of data collection."*®

5.2.2 Summary of Participant Characteristics

The characteristics of included participants are described in Appendix 19. There were a total
of 365 participants within the included studies: specifically, 329 participants with glaucoma
(or suspected), five clinicians, and 31 family members of patients with glaucoma.
Participants ranged in age from 25 to 93 years, and three studies did not report the age of
participants.135’143’145 The proportion of males in the study samples varied widely, ranging
from 21%"*° to 68%.""’

A variety of measures was used to describe patients’ glaucoma, oftentimes using multiple
characteristics, including a diagnosis of glaucoma,133’134'140’143’146'148 use of glaucoma
medications and experience of care for glaucoma,133’137'140'142’148 experience with surgery for
glaucoma,”‘r”148 referral to a glaucoma clinic by a general practitioner or ophthalmologist,141
VE |OSS,136'138'140'148 and poor VA.133'144

Six studies involved participants with advanced or severe glaucoma.133'135’138'144'148 One

study involved 25 participants who were suspected to have glaucoma, but were not yet
diagnosed.141 The remaining studies did not report glaucoma severity. Across included
studies and within included studies, participants had a wide range of time since diagnosis.
Eight studies reported the time since participants had been diagnosed, with a range of one
month to 29 years,'33134137.138.140.143,146.147 5 ne study reported a mean time since diagnosis
of 16 years146 and another with a median of 20 years.140 Five studies did not report the time
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since diagnosis‘135,136,142,144,148

time” since their diagnoses.143

and one study stated that participants had “long periods of

Three studies reported participants’ occupational statuses: two reported that 33% were still
employed133'142 and another that 20% of participants were still working.146

5.2.3 Summary of Quality Appraisal

Overall, the included studies were assessed to be of low quality. Results of the quality
appraisal, capturing key points from both reviewers, can be found in Appendix 20.

The criterion of credibility asked the basic question of whether the researchers were true to
their participants’ voices, and could be demonstrated through clear descriptions of data
collection methodology, supporting descriptive analyses with raw data and reflexively
engaging with the processes leading to these descriptive analyses. One study was viewed
as credible by both reviewers, ** with the remainder being judged as partially credible (n = 7)
133,135.137,138,140.141.143 43 ot credible (n= 7).136’142'144'148 One issue that undermined the
credibility of included studies was the absence of consistency between data and findings; for
example, when data presented lent to an alternative interpretation or were more supportive
of another theme or finding. A second key issue that affected credibility was a lack of
reflexive examination regarding assumptions around compliance, which tended to confine
data collection to superficial questions surrounding barriers or facilitators to compliance. This
limited focus could have prevented researchers from pursuing conversations important to
their participants. For instance, while a few studies noted comments around the interplay
between gender roles and glaucoma, **"*%"#1%% inquiry into participants’ experiences in this
space was often not pursued.

The criterion of trustworthiness relates to ideas of dependability and confirmability and the
assessment explored issues akin to internal validity of study results. The assessment
explored whether the analysis attempted to push beyond a description of participant
comments, whether there was analytical consistency throughout, and whether the authors
demonstrated reflexive engagement with assumptions. In terms of dependability and
confirmability, the results of two studies were viewed as ’[rustwor‘thy,134’141 with, again, most
being judged as partially trustworthy (n = 8)"33135:137.138.140142.143.145 (5 1yt trustworthy (n =
4).136'144'146'148 The primary issues that lent the reviewers to question the trustworthiness of
the results of included studies related to underdeveloped and conceptually weak analyses.
In these cases, reviewers trusted the raw data embedded within findings, but not the primary
researchers’ themes or findings themselves. Typically this was because the results were
presented as categories that were too broad to be conceptual or theoretical findings or
themes but were rather topic areas (e.g., knowledge, experiences) and whose relationship
to sub themes and concepts were underdeveloped or not described. Journal word limits can
severely constrain the reporting of qualitative studies and thus influence judgments around
credibility, trustworthiness, and transferability. In the case of the included studies, it is
possible that word limits contributed to limited reporting and to assessments of lower quality.
However, as the issues found among the bulk of included studies were consistent with
methodologically weak and conceptually underdeveloped analyses, they are unlikely to be
the result of word count limits alone.

The final criterion for quality appraisal was transferability, in which case the reviewers
queried whether the study was relevant to the current review. The assessment was made by
exploring reporting of individual study participants, situations, and analyses. In this case,
three studies were judged to be transferable,"**"**'* ten to be partially
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trans,ferable,133’138’140’142'145’147’150 and one to be not transferable.™ Issues that affected

transferability included lack of reporting of patient characteristics, limited trustworthiness,
and aforementioned concerns about dependability and confirmability.

5.2.4 Descriptive Analysis
An Unexpected Diagnosis

A diagnosis of glaucoma was often unexpected.**'3*38.144 Many patients described being
first diagnosed in the context of an eye exam scheduled as part of routine eye care.”® ™!
While occasionally patients described a critical incident that prompted them to seek care
(sometimes even being advised to do so by someone at their workplac:e),134'138 by and large
patients did not describe seeking care for symptoms. Rather, patients described not
experiencing glaucoma symptoms,144 or not noticing them because of the ways in which
symptoms settled in gradually.m’144 This gradual settling in can mean that patients adjusted
to or accommodated symptoms, by either just “living with” vision changes, or by modifying
their activities and routines."®*

When patients did notice vision changes, they readily offered explanations for them that did
not invoke to glaucoma (or other medical conditions). Instead, they described experienced
vision changes as a symptom of normal aging,134’138’141'143’147 consistently expressed as the
idea that ones’ “eyes are bound to wear out to a degree when you get older”(p.10).141
Through these explanations, patients did not interpret or perceive their vision changes as
pathological but rather that they were consistent with normal, aging vision. As such,
symptoms were not a prompt to seek health care. Instead, patients coped by restructuring
how they engaged with everyday tasks."**"*® Activities such as leaving objects in the same
position each time and improving the lighting in their homes helped patients accommodate
changes to their sight. 3441148

Patients’ general lack of awareness of glaucoma and its symptoms contributed to the lack of
patient-driven care seeking for glaucoma-related vision changes.134’1‘”’144’147’148 This lack of
awareness similarly and consistently contributed to the experiences and perceptions of
patients across the diagnostic process. Some, who were referred to specialists to confirm
the diagnosis, articulated not knowing the reason for their referral, or knew it was eye
pressure but did not equate eye pressure with glaucoma.141

Personal awareness of and experience with glaucoma was influenced by knowledge of a
family of history of glaucoma. Patients who knew they had a family history of glaucoma paid
close attention to changes in vision and sought regular eye pressure testing.138‘146 Others
who only discovered they had a family history of glaucoma upon diagnosis expressed
wishing otherwise as it would have sensitized them to the possibility of having the condition
and changed their health care seeking behaviour."**%"

Reactions to a diagnosis of glaucoma differ across people, by age, their severity of
glaucoma, and over time. One study which focused on African-Caribbean patients
diagnosed with advanced glaucoma found that when participants were diagnosed they
expressed remorse at not being diagnosed earlier.”®' Few studies probed how length of time
since diagnosis affected patients’ experiences and perceptions of having glaucoma,
although a familiar pattern of moving through emotions, from denial, to anger, to acceptance
was expressed by some patients.140 However, for others, particularly younger patients who
face many years of living with a chronic condition, being diagnosed with a condition that is
largely confined to persons of older ages was seen to lead to further anger and
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frustration.'® This observation was also heard from patient interviews, where one
interviewee articulated how she reluctantly resigned to having to live the remainder of her
life with glaucoma.

Glaucoma as Invisible

Glaucoma as invisible relates to two interconnected ways patients experienced and
perceived glaucoma. First, glaucoma was something most patients were not initially not
aware of — it is unfamiliar, unknown, and as such was not within their view (invisible).
Patients consistently described that before diagnosis, and oftentimes afterward, they were
unfamiliar with glaucoma — of what it was as a condition, of how it was treated, and what it
meant for their vision, 34 141:144.147.148

Glaucoma was also invisible to patients as they did not experience glaucoma directly.
Rather, they experienced vision changes that are the result of damage to the optic nerve by
elevated IOP. Until vision changes were substantial, patients’ typically experienced
glaucoma as an asymptomatic condition,'3+138141.144.147.148 ;5 is ot to diminish the
frustration and loss felt by individuals navigating new challenges faced by common and
everyday tasks such as reading, driving, or shopping,134 but rather to note that the diagnosis
of glaucoma often fails to take place until these disruptions have begun to become
incorporated into daily life.

In a similar way, glaucoma was also invisible to others. Patients and family members
reported that their families and coworkers were not aware that they had
glaucoma,133’142’145'147 and this referred both to an unawareness of glaucoma as a condition
and how it was experienced by the person with glaucoma. Glaucoma, as a condition, was
invisible to others — others could not see vision loss, they could only observe how a person,
or their loved one, with glaucoma moved through life. As a spouse of a patient with
glaucoma said, “I think our children even forget he has glaucoma, it is not a big deal”(p.
928).133 In some ways, glaucoma also appeared as mundane to outsiders. Perhaps because
it is common among older people, its association with aging seemed to contribute to the
perception that is just part of normal aging."*®"**'*" Yet the disruption of treatment in the
form of eye drops, and its association with blindness, pointed to the ways in which, to people
with glaucoma, glaucoma is not mundane.**"**8 One patient interviewed by the research
team minimized her glaucoma in the face of her sister having cancer, which to her was
viewed as a serious condition, unlike her glaucoma. Yet at the same time, she expressed
the struggle and burden of lifelong treatment for her eye conditions, particularly as a younger
person.

Glaucoma as Blindness

Glaucoma was consistently equated with blindness, 133134141-143.146.148 pt face value, this is

consistent with the clinical pathology of the condition — left untreated, intraocular eye
pressure will damage the optic nerve, leading to vision loss. Yet the qualitative studies
pointed to other interconnected meanings of “glaucoma as blindness.”"**'* This association
between glaucoma and blindness belies a common perception of eye conditions as being
either common or normal minor problems (e.g., needing glasses to correct vision) or as
those that cause complete sight loss."* Glaucoma, not falling into the category of minor
vision issues, was instead conceptualized as blindness,134 where blindness was assumed to
be complete vision loss. As one patient articulated: “I’d never heard of glaucoma — always
thought vision [was an] open/shut affair” (p. 261 ).134
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Interestingly, patients whose glaucoma was not advanced describe their experiences of
glaucoma not as blindness or as complete sight loss but as vision changes that affect their
day-to-day lives. Loss of vision played out in a myriad of ways — from changing or even
limiting how patients engaged in social and economic activities to their activities in the
home."®*"%%"%% That study participants tended to be older adults meant they were, by and
large, no longer employed; many of the activities affected by their glaucoma centred around
the home and their social lives.

Patients consistently spoke to the ways in which they desired to preserve what sight they
had left, expressing the greatest concern over retaining their ability to drive and to

read.'?* 134140143 yet for all the multifaceted ways in which vision changes due to glaucoma
affected patients’ everyday lives, these experiences did not correspond with the
conceptualization of glaucoma as blindness and as total vision loss. It is not that patients
experience glaucoma as blindness; rather, the findings suggest, it is the spectre of blindness
lurking in glaucoma that is deeply troubling to patients.

Across studies, patients articulated a fear of blindness."®3134144148 Authors of included

studies tended to not probe this fear, leaving it instead as a normal emotional reaction to
living with glaucoma.133’144’148 This fear was evoked in some patients and motivated their
efforts to use their treatment as prescribed.133 A closer reading across studies, however,
drew out that fearing blindness was often connected to a patient’s fears of being unable to
engage in the world, a sense that the ability to live a life with meaning was dependent upon
retaining vision.'*® These descriptions imply that being blind impairs one’s independence
and mobility, leading to isolation and dependence.”“’m'143 Indeed, participants, even those
legally considered blind, tended to describe people who are blind as being either heroes,
brave souls who conquer the adversity of being sightless,m'143 or as victims, those who are
isolated and helpless in the world and are to be pitied.134’143

As such, it seems patients’ views of glaucoma were heavily shaped by pre-existing
perceptions of what it means to be blind,"* and these in turn shaped how patients with
glaucoma reacted to and interacted with their glaucoma. People who were legally blind
described that they did not want to be identified as blind,**"** and others described keeping
their glaucoma hidden to avoid being seen as helpless.mo’143 Keeping their glaucoma hidden
often meant patients did not seek accommodations for their vision condition; for example,
not using a white cane™*" or by not asking coworkers to dim the lights in a meeting
space.'*®

Gender roles emerged in a variety of ways, with female patients describing feeling guilty at
having to involve male partners in domestic chores and caregiving for children,** and
stating they received support much less often than they would have liked."** Gender
differences in social roles also played out in the impact of diagnosis, with women expressing
worries around their caregiving roles and men with their occupational roles and ability to
drive."*" The impact of gender roles appeared to be more pronounced in older patients
among whom gender roles may be more fixed and traditional as compared with current
trends in the politics of gender.

The Disruption of Eye Drops

Many of the included studies described the challenges patients face with eye drops, their
primary treatment for glaucoma, 3% 141-143:145.146.148.152 \n jj0 some patients described that
these challenges were only faced when they first began using them, after which they found
ways to take the medications as prescribed, challenges lingered for others.™ Some patients
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even raised their previous struggle with eye drops after they stopped having to take them
post-surgery.148 These challenges arise in the face of a medication regime that requires
multiple drops at multiple times of the day, which frequently have side effects (both
temporary, such as stinging or watering eyes, and long-term, such as in eye lashes growing
long or dry eyes).'33140142146.148 \\jje studies tended to describe patients as forgetting to
take medications, patients’ descriptions of their behaviour was not merely a matter of not
remembering. Patients’ themselves described being too tired or busy to take their drops,142
and of struggling to keep track of time and requiring reminders 3142145146148 highlighting the
ways in which attempts to adhere to eye drops can disrupt patients’ lives.

“If you've got a daily rhythm of things you do at certain times it's easy. | think it's when you
go and do other things that take you away from the general routine, then you might forget it”
(p. 928)."%°

For some individuals, these disruptions to daily life were overcome at the expense of much

effort and thorough planning and preparation. From medication logs to integrating their eye

drops into already established daily routines (e.g., placing medication by their toothbrush so
when they brush their teeth, they are reminded to take their medications 133), many patients
described using a host of techniques to take the right drops at the right time 133145:146.148

For others, these types of activities were both impossible and impractical. This impracticality
was often tied to the need to take drops during daytime hours, which could bump into
difficulties like simply being busy, finding an appropriate location, keeping the drops cool
while out of the house, or coping with stinging or watering eyes after taking drops while
needing to being active, 33140148 Again, with the importance of routine in taking eye drops,
changes in routine such as trave| 33146148 presented as further disruptions that required
additional effort to be overcome.

A final set of challenges relate to the specifics of the act of taking eye drops. Patients
reported experiencing challenges with grip, balance, and precision when trying to install
drops.133’141’1‘1'6'148 Advancing age and comorbidities such as Parkinson’s, arthritis, and
tremors also makes taking drops more difficult for some.'**"** Some studies noted that while
patients knew the steps of how to take eye drops, they did not always do them in the
“proper” order."®'*2 \When confronted with the idea that they were doing it wrong, they
expressed frustration.'?

Despite these challenges, some described that they persevered their medication regimens
based on a fear of their condition worsening or of becoming blind."*%'® Others articulated a
sense of the futility of taking eye drops as they did not result in any noticeable changes in
their condition.”**'*® As one patient put it: “After the years I've just got used to it and | think
that isn’t gonna make much difference missing just one” (p. 928).133

These experiences with the taking of eye drops relate back to the theme of glaucoma as
invisible and to the difficulties in treating a chronic condition that requires lifelong
pharmacotherapy of non-detectable, or invisible, symptoms. For instance, when reflecting
upon the chronic nature of glaucoma, one patient described: “[a]t the beginning, it makes me
think, a lifelong treatment is never something pleasant. 18 The younger one is at diagnosis,
the more daunting the chronicity of glaucoma and its care can seem. As another patient
noted:
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“I suppose I feel like I'm standing at the bottom of Everest looking up (isn’t it) | mean here |
am, at 52, and | suppose | think well, perhaps I'll last until 80 or so, so 30 years of eye
drops... it does seem a long while to take eye drops for” (p. 928).133

The culmination of invisibility, chronicity, and therapeutic requirements played out across
varying lifespans have the ability to place immense psychological strain on individual’s living
with glaucoma.14°‘143 Not surprisingly, patients articulated wishing they had to take drops
less often,'*? as well as a desire to explore alternatives such as combination drops and new
medications.*?

Perceptions and Experiences of Eye Surgery

Three studies reported on patients’ views and experiences of filtration surgery.'348.151

Patients described being fearful and anxious of eye surgery because of how delicate eyes
are:"*"°" “the most delicate part of the human body” (p. 6).151 Related, some saw eyes as
precious: “I've never missed an appointment because | think your eyes are the most
precious things in your body. 713 | a visual-centric society, being able to see is of
paramount importance and the possibility of AEs, including risk of blindness, led some to be
more conservative in assuming the risks of surgery.136 To some, surgery was thus viewed as
a “last resort,” only to be conducted once all other treatment options had failed.”*"*® One
study reported patients as describing that if they already had visual impairment, they would
be more willing to risk surgery.136

Patients’ views of surgery appear to hinge on the extent to which they trust their surgeons,
with patients’ agreeing to go ahead with surgery because they “trust the doctor.”136:148.11
Others viewed surgery favourably as it offered the ability to eliminate the need for what they
perceived to be ineffective and disruptive eye drops. Despite being free from the routines
and rhythm of eye drops post-surgery, some patients remained troubled about their
glaucoma and the potential need to use eye drops once again.148

While no studies specific to MIGS were found, interviews with patients who had undergone
MIGS indicate that these conversations around filtration surgery map onto those regarding
MIGS.

Clinical Encounters — the Patient—Provider Relationship at the Centre of Care

Beyond the previously discussed need to trust surgeons, several studies reported patients’
perspectives and experiences of the clinical encounters that make up an integral part of a
patient’s journey through the health care system.135’141’144'146 Taken together, they give some
sense of the character and range of clinical experiences encountered by patients with
glaucoma and the centrality of the patient—provider relationship.135'144'146

For example, some studies reported the ways in which the patient—provider relationship is
key at the point of diagnosis. In one investigation of patients diagnosed with advanced
glaucoma, the authors found that even though many of the participants reported going for
routine exams, their diagnosis was delayed because it was not detected by providers or
there was a breakdown in communicating the need for follow-up care and referral.”! At
times, patients perceived the delay in their diagnosis to their symptoms being ignored by
physicians.138

Clinical encounters with providers were seen to shape patients’ experiences of their
condition and treatments. This became particularly apparent in the experience of a chronic
condition, like glaucoma, which spans a patient’s lifetime."** For some, their providers
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served as mentors, providing reassurance through their care.">' Other patients described
their appreciation of having a provider who would change their medications to address side
effects and took time to listen to their concerns,133 and their discomfort with those who
downplayed their condition.™" At the same time, some patients described not disclosing
their side effects to their provider, the reasons for which were not explored.'*?

Further, descriptions of clinical encounters between patients and providers revealed facets
and dimensions of the health care systems in which they were situated. Patients often
acknowledged the constraints in which providers were operating — what they perceived to
be a high pressure and overloaded health care system.133'141 Some patients felt education
about their conditions and treatments had been “unsatisfactory” as the result of providers
being too busy due to pressures on the health care system.133 In some cases, providers
were seen as too busy to ask their patients questions, and patients reported not wanting to
take up the time of other patients who were waiting."*'

Additional considerations relate to wait times for specialists. While those who did not know
much about glaucoma described themselves as untroubled by a six-month wait to see an
ophthalmologist, long wait times to see specialists were reported to raise feeling of anxiety
and worry for patients, who waited in anticipation of news of their condition and of changes
to their medications.™" For example:

“When I first knew and | got the appointment, and it was six months away, | was — |
suppose | was scared. | thought, ‘crikey,’ that’s going to be another six months that my eyes
are deteriorating and no one’s going to even look at them. A4

5.2.5 Analytic Synthesis
The Problems of Compliance and Caring for Oneself

The language of “compliance” was the starting point for many of the included studies, with
researchers often exploring (from the perspective of patients with glaucoma) reasons for
non-compliance and what stood in the way of (barriers) or helped (facilitators) them become
compliant.133’1‘1'1'144'147 Alternate language to probe the same concept was sometimes used;
for example, “nonadherence to medications.” In both cases, the concept of compliance
implies that patients ought to do as advised by their physicians to achieve treatment goals.
Indeed, one of the included studies defined compliance as “an active, intentional and
responsible process of care, in which the individual works to maintain his or her health in
close collaboration with health care providers” (p. 490).147

Understanding patients’ behaviours through the lens of compliance focuses the burden of
non-compliance onto the patient. In this way, patients who do not comply may be viewed as
deviant, and their behaviour as something to be corrected. With the focus on non-
compliance, the studies included in this review missed an opportunity to explore the slippage
between physicians’ treatment goals and patients’ experiences of their treatment. As the
descriptive findings note, patients do not directly perceive elevated IOP, with patients
typically making reference to “the pressure” in the context of the need to take eye
drops.“”’148 As a largely asymptomatic condition, glaucoma is experienced by patients as
the disruption in their lives by eye drops, as interactions with health care providers, and
ideas and worries about blindness. With this in mind, it is not surprising that for patients,
treatment goals may focus more on the quality of interactions with health care providers and
opportunities to streamline or reduce medication burden, with the overarching goal of being
able to retain their sight and current way of life. A focus on compliance engages superficially
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at best with patient-important experiences that shape QoL and misses opportunities to take
seriously the challenges (medication burden and side effects) of existing pharmacotherapies
for glaucoma, as well as the benefits or detriments of an option like MIGS from a patient’s
perspective.

5.2.6 Canadian Patients’ Perspectives and Experiences

Although none of the included qualitative studies were conducted within Canada,
stakeholder feedback received in the context of this review provided some indication of the
perceptions and experiences of Canadian patients with glaucoma.

The Foundation Fighting Blindness recently conducted an online survey to better understand
some of these burdens. Collecting information on the physical, psychological, financial, and
other burdens associated with the disease, the survey was made available to Canadian
patients with glaucoma between July and September 2018. During that period the survey
received 244 responses, providing a range of insights into the experiences of patients
across Canada. Data from the survey were reviewed by the Foundation Fighting Blindness
in collaboration with the Canadian Council of the Blind and the Canadian National Institute
for the Blind, who then submitted collective feedback on CADTH’s study of MIGS. Survey
respondents were mostly located in Ontario (73%), with the remainder in British Columbia
(12%), Alberta (5%), Quebec (3%), Newfoundland (2%), Nova Scotia (2%), Saskatchewan
(2%), and Manitoba (1%). The average year of birth provided by patients was 1950 and the
average year provided for a glaucoma diagnosis was 2000. (Dr. Chad Andrews, Foundation
Fighting Blindness, Toronto, ON; Ms. Louise Gillies, Canadian Council of the Blind, Ottawa,
ON; Dr. Mahadeo Sukhai, Canadian National Institute for the Blind, Toronto, ON: personal
communication, 2018 Oct 24).

Responses emphasized the profound impact glaucoma can have on the lives of patients,
with the largest group indicating that they consider the disease to be “very serious” and that
they think about it at least once a day. Respondents also foregrounded a diverse range of
challenges associated with the disease, encompassing activities many would consider
indispensable, such as driving, as well as the smaller and more personal intricacies of daily
life, such as sewing, being physically active, and repairing equipment. While most
respondents were aware of the treatments they are currently receiving, the majority
indicated that they have not been made aware of any treatments that could function as an
alternative. At the same time, the majority selected that they would be willing to try a
different treatment or medication if a more effective one was offered, particularly if it was
recommended by their specialist or physician. When rating their level of comfort with
available treatments, respondents indicated the highest level of comfort with
pharmacotherapy, followed by laser surgery, then MIGS, and finally, traditional surgical
options. (Dr. Chad Andrews, Foundation Fighting Blindness, Toronto, ON; Ms. Louise
Gillies, Canadian Council of the Blind, Ottawa, ON; Dr. Mahadeo Sukhai, Canadian National
Institute for the Blind, Toronto, ON: personal communication, 2018 Oct 24).

5.3 Summary of Results

Most times a diagnosis of glaucoma was unexpected, occurring during a routine eye exam.
Although a critical incident occasionally prompted patients to seek vision care, by and large
patients described themselves as asymptomatic. When patients did notice vision changes,
they typically interpreted them as part of normal aging and nothing to seek care for.
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The impact of a diagnosis of glaucoma varied depending on the severity of glaucoma at
diagnosis, age, and gender, and on how individuals participated in social and economic
activities. Gender roles influenced patients’ perceptions and experiences of glaucoma,
particularly as they shaped social roles and expectations. Women described worries and
struggles in caregiving and domestic roles, while men saw vision loss as particularly
challenging in the ways it impacted their employment and ability to drive. Patients diagnosed
at younger ages face many years of living with glaucoma, and the experience of having a
condition typically found among older persons can lead to anger, frustration, and a sense of
isolation for some.

Patients consistently described that before diagnosis, and oftentimes afterward, they were
unfamiliar with glaucoma — of what it was as a condition, of how it was treated, and what it
meant for their vision. Patients equated glaucoma as blindness and feared becoming blind,
and wished to preserve their remaining sight, in particular to retain their ability to read and
drive. Views of glaucoma were heavily shaped by pre-existing perceptions of what it means
to be blind. Patients who were legally blind did not want to be identified as blind and kept
their glaucoma hidden, and did not seek accommodations or use vision aids (e.g., a white
cane) in order to avoid being seen as helpless or as a tragic figure.

Eye drops — the front line of therapy for glaucoma — were constantly described as
disruptive for patients. While some patients described only facing challenges when they first
began using eye drops, challenges lingered for others. These challenges emerged through
descriptions of a medication regime that requires multiple drops at multiple times of the day,
which frequently have side effects, both short and long term. Patients described a host of
techniques to help them take the right drops at the right time, yet most still struggled to fit
eye drops into an active and busy life.

Not surprisingly, patients wished they could take fewer drops less often and wanted to
explore alternatives to their current treatments; for example, combination drops and new
medications. Patients’ views and experiences of glaucoma filtration surgeries varied widely,
with some seeing surgery as a “last resort” only to be undertaken after all other treatment
options had failed. For others, surgery was a viewed as a positive option when
recommended by a surgeon in whom they trusted, which would offer freedom from the
regime of eye drops.

Patient—provider relationships emerged as a central component of patients’ experiences of
glaucoma and its treatment. Patients reported appreciating providers who would change
their medications to address side effects and who listened to their concerns. Yet they
acknowledged the constraints under which they observed providers were operating — a
high pressure and overloaded health care system in which doctors were seen as too busy to
be asked questions. Patients also described the ways in which long wait times to see
specialists and get news of their condition and changes in medications can raise feeling of
anxiety and worry.

Within the included studies, caring for glaucoma was equated with being compliant with
pharmacotherapy, with the goal to decrease IOP. Yet glaucoma was not experienced as
elevated IOP by patients, but rather as an asymptomatic condition, accompanied by the fear
of (further) vision loss, and the disruption of eye drops. Patients were motivated to care for
themselves and take medications to avoid blindness and its potential impact on their lives,
but they did not use the language of IOP. Thus, a slippage exists between the clinical goals
and language of treatment (i.e., to reduce IOP to retain vision) and patients’ goals and
language of treatment (i.e., to continue to be able to see in order to live their independent
lives).
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6. Ethical Issues Analysis

The Ethical Issues Analysis addressed the following research questions:

What are the major ethical issues raised by the use of MIGS

Research Question 7: ;
Q devices and procedures?

What are the broader legal, social, and cultural
considerations?

Research Question 8:

Review of Empirical and Normative Bioethics Literature

The purpose of this analysis was to identify and reflect upon key ethical concerns that
should be considered when comparing the relative merits and demerits of MIGS versus
pharmaceutical management or filtration surgery for the treatment of glaucoma in adults in
Canada. Though other sections of this HTA implicitly touch upon broad ethical concerns, the
aim of this analysis is to make such issues explicit and to identify others that may be
relevant to any decisions in this regard. The issues raised in this section necessarily go
beyond narrowly defined ethical concerns to encompass broader legal, social, and cultural
considerations, as well. It is common in the ethics literature, across a broad range of health-
related issues, to refer to ethical, legal, and social issues (ELSI) when addressing broader
values related considerations. While the primary emphasis here will be on ethical
considerations, social factors also figure in the discussion.

6.1 Methods
6.1.1 Literature Search Methods

The literature search was performed by an information specialist, using a peer-reviewed
search strategy.

Ethics-related information was identified by searching the following databases: MEDLINE
(1946-) via Ovid, PsycINFO (1806-) via Ovid, CINAHL (1981-) via EBSCO, and PubMed.
The search strategy comprised both controlled vocabulary, such as the National Library of
Medicine’s MeSH (Medical Subject Headings), and keywords. The main search concepts
were glaucoma, minimally invasive glaucoma surgery, and minimally invasive glaucoma
surgical devices.

Methodological filters were applied to limit retrieval to studies related to ethical, legal, and
social issues. Retrieval will be limited to documents added to the databases since January
1, 2000. The search was limited to English- or French-language publications.

The initial searches were completed by November 2017. Regular alerts were established to
update the searches until the publication of the final report. Regular search updates were
performed on databases that do not provide alert services.

Studies meeting the selection criteria of the review and identified in the alerts prior to the
completion of the stakeholder feedback period were incorporated into the analysis of the
final report. Studies that were identified after the stakeholder feedback period were
described in the discussion, with a focus on comparing the results of these new studies with
the results of the analysis conducted for this report.
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Grey literature (literature that is not commercially published) was identified by searching the
Grey Matters checklist (https://www.cadth.ca/grey-matters), which includes the websites of
HTA agencies, clinical guideline repositories, SR repositories, and professional associations.
Google and other Internet search engines were used to search for additional Web-based
materials. These searches were supplemented by reviewing the bibliographies of key
papers and through contacts with appropriate experts and industry.

6.1.2 Selection Criteria

Articles, studies, and reports were included if they explicitly and specifically raised ELSI
issues related to the central question of this HTA, as well as literature which, though not
explicitly about ethical issues (e.g., an empirical investigation of patient attitudes about
MIGS versus pharmaceutical management of glaucoma), may point to potential ethical
issues even if the participants and researchers did not formulate them as such.

6.1.3 Selection Method

The selection of relevant literature proceeded in two stages. In the first stage, the title and
abstracts of citations were screened for relevance by a single reviewer. Articles were chosen
to be reviewed in full-text form according to the following criteria:

¢ provided normative analysis of an ethical issue arising in the use of MIGS or
pharmaceutical management of glaucoma

¢ presented empirical research directly addressing an ethical issue arising in the use of
MIGS or pharmaceutical management of glaucoma

¢ explicitly identified but did not analyze or investigate empirically an ethical issue arising
in the use of MIGS or pharmaceutical management of glaucoma.

In the second stage, the full-text reports were reviewed by a single reviewer. Reports
meeting the previously mentioned criteria were included in the analysis, and reports that did
not meet these criteria were excluded.

Because no published studies were retrieved either in the commercially published or grey
literature that directly examined ELSI bearing on glaucoma or MIGS, the selection criteria
was broadened to include bodies of research and commentary that dealt with issues
indirectly or analogously related to potential ethical issues identified through expert
recommendations in an Environmental Scan, titled Minimally Invasive Glaucoma Surgery:
Implementation Considerations, which was conducted to identify and summarize information
regarding the current practice and the implementation of MIGS devices and procedures in
Canada.'® Further details on the Environmental Scan is described in the Implementation
Issues Analysis.

The goal in a review of bioethics literature is to canvass what arises as an ethical issue from
a broad range of relevant perspectives. As such, the quality of normative analysis does not
figure in the article selection criteria: any identification of an issue by the public, patients,
health care providers, researchers, or policy-makers is of interest whether presented
through rigorous ethical argumentation or not. For example, academic ethicists may focus
on certain issues because they relate to theoretical trends in their discipline, while an
opinion piece by a clinical or policy leader or a patient may bring to the fore ethical questions
that are neglected by academic ethicists but are highly pertinent to the assessment of the
technology in the relevant context. Despite the different standards of normative
argumentation for each kind of report, the importance of the issues raised cannot be
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assessed solely by these standards and so literature cannot be excluded based on
methodological standards.

6.2 Results

Assessment of the ethical and social considerations around the optimal use of MIGS in
Canada must be grounded both in published literature and in relevant facts about the current
usage of MIGS in Canada and elsewhere. Two major findings of fact bear on the ethical and
social analysis that follows.

First, there is a disparity between the existing quality of evidence on the clinical
effectiveness of MIGS and the belief in its value manifested in the adoption of MIGS by
Canadian specialists and hospitals to date. The Clinical Review of this HTA, with the quality
of evidence ranging from “very low” to “high” across outcomes, comparisons and study
designs, suggests that there is largely insufficient evidence for the comparative clinical
effectiveness and safety of MIGS, either alone or in combination with cataract surgery,
versus other glaucoma treatment modalities. Bearing in mind that MIGS is not a single
technology but a range of heterogeneous surgical procedures and devices, it is also notable
that evidence is lacking both for the relative benefits of any given MIGS device or procedure
over any of the others, either overall or for a subset of patients.

Despite this limited evidence, professionals who are “early adopters” of MIGS — such as
those consulted for the CADTH Environmental Scan'* — believe strongly in the potential of
this technology to offer a valuable new option in the pathway of glaucoma care. The
availability of a new treatment modality through surgery (as opposed to medication) is
particularly relevant given that a high proportion of earlier-stage patients with glaucoma are
unable to take medication as prescribed. The potential of MIGS to benefit such patients by
controlling their glaucoma better (and ultimately reducing health care costs) is an important
part of its anticipated value. Stakeholders consulted in the Environmental Scan mentioned
that other advantages of MIGS over more invasive surgeries are seen by specialists
consulted as including safer surgeries, faster patient recovery, and less need for post-
operative care.”™

A second set of facts bearing on the ethical analysis to follow is that current usage of MIGS
in Canada is based on criteria that are not strongly evidence-based, standardized, or
personalized to the needs of patients. It was noted in the Environmental Scan that the
availability of MIGS as part of a province or facility’s glaucoma treatment offerings is subject
to funding for devices, hospital approval, training of staff, and availability of surgeons.154 Not
only is MIGS unevenly available across Canada, but so too is the usage of specific MIGS
devices, which tend to be used according to surgeon preference, training, experience, and
comfort level.'® Moreover, the allocation of devices to patients currently proceeds without
objective criteria, subject to surgeons’ discretion."** Together, these conditions produce a
situation that is notably devoid of personalized treatment for individual patients, hence, far
removed from the ideal of MIGS being part of glaucoma management being tailored to the
needs of individual patients. These contextual facts set the stage for the following ethical
analysis.

6.2.1 Maijor Ethical Issues Raised by the Use of MIGS

The published literature to date contains little discussion of ethical issues relevant to MIGS.
In part, this is because the use of MIGS is not seen to entail significant risks or trade-offs
between benefit and harm. It is considered to be safer than more invasive glaucoma
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surgery, with fewer complications and faster recovery time; hence, presents no apparent
harms to be weighed against their benefits to patien’ts.154 Additionally, because MIGS
devices are relatively new, there has not yet been time for ethical issues surrounding the
context of their actual or potential use to emerge in practice and be analyzed by
researchers.

Peer-reviewed literature about broader social and cultural considerations around the use of
MIGS is also limited. As noted in the CADTH Environmental Scan, little published
information exists on the geographical, epidemiological, socioeconomic and sociocultural,
political, and legal dimensions of MIGS use in Canada, or on quantitative data on MIGS
usage or costs."™

Drawing from information from the literature review, and the results of the clinical, economic,
patients’ perspectives, and implementation analysis reports, two main categories of issues
capture ethical and social concerns relevant to considering the optimal use of MIGS in
Canada. They are:

1. equity of access

e equity concerns about private versus public payment for MIGS
e equity concerns related to structural societal factors

2. the ethics of surgical innovation

¢ general issues in the ethics of surgical innovation
e adequate oversight in the context of surgical innovation
¢ informed consent in the context of surgical innovation.

6.2.2 Equity of Access

The Implementation Issues Analysis and Environmental Scan reveal that specialists
experienced in the use of MIGS are concerned about fair provision of MIGS surgery under
conditions of scarcity and disparate health systems. Equity in access to MIGS is recognized
to be a problem with current practice, given that patients in one part of a province might
have no access to MIGS procedures at all while patients elsewhere in the same province
might be able to choose from a range of MIGS procedures."**

Beyond systemic disparities in MIGS availability, there are economic ones, as well, due to
the highly variable ways in which MIGS devices are paid for. Some patients must buy a
device from a physician, health care facility, or through a pharmacy, while the device is free
to other patients in the same province.154 This financial burden can be compounded by the
requirement for patients in remote locations to fly to urban centres for MIGS surgery,
incurring significant personal costs for travel and lodging during the preoperative and post-
operative periods and for follow-up consultations.

Other ethical concerns about fairness in patient access to MIGS go beyond the systemic
level down to the individual level of surgeon discretion in deciding which patients to prioritize
for MIGS surgery, either government-paid or self-paid. In current practice, surgeons often
have a limited number of devices to allocate and use their discretion to allocate MIGS
devices as they see fit.">* This situation of personal discretion is to some extent inevitable in
a content of innovation, in which the optimal use of devices is far from being clear and “early
adopters” of new devices will necessarily work without formal guidance as these innovations
are introduced into practice.
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A more widespread use of new technology makes consistency of medical judgment
important for fairness as well as quality. Many surgical specialists consulted by CADTH
indicate a need for objective criteria to guide how MIGS devices are used and for which
patients in which circumstances. ' Surgeons’ concerns may tend to foreground clinical
criteria such as the patient’s stage of glaucoma, readiness for cataract surgery, and other
medical details that might be taken to determine medical need and benefit. Yet these
concerns are only part of the wider picture of equity in access to Canadian health care.

As philosopher Lynette Reid notes, the concepts of equitable access to health care is more
complex than it might initially appear, given that among the many potential forms of
differential or preferential access, some are justifiable (or indeed optimal) while others are
not."® Among the various forms of differential access, some are straightforwardly wrong in
their principles and outcomes (such as giving preferential care on the basis of bribery or a
patient’s social status) and have no particular relevance to MIGS as such. More complex
issues are raised by four other forms of differential access Reid enumerates:

e a context of innovation, including research and differential pace of practice improvement
o wait lists or resource allocation practices that are arbitrary or poorly organized
e situations in which some health care goods and services must be privately paid for

o structural factors affecting populations (such as geography, language and literacy,

racialized identity, legacies of colonialism, and other social determinants of health).156

The first two axes of differential access have already emerged as being relevant in the view
of stakeholders consulted for the Environmental Scan.'* Current practice in using MIGS
takes place in a context of system-wide innovation: “early-adopter” surgeons are using
various MIGS devices for patients selected for surgery according to variable medical criteria,
using payment methods varying by province, institution, and patient circumstance. While
such differential access is unavoidable in the early stages of innovation for a new medical
device, there is currently evident discomfort with the current state of affairs among many of
the stakeholders consulted in the Environmental Scan. Their expressed concerns suggest
that the more widespread use of MIGS has crossed over from the early-innovation stage to
one in which the lack of criteria for allocation of MIGS threatens to be arbitrary and poorly
organized; thus, an unacceptable form of differential treatment.

The following sections will consider each of these four axes of differential access in turn for
their bearing on the optimal use of MIGS. While conceptually distinct, these topics are
substantially interwoven with respect to the current practice of MIGS use in Canada and the
views of ophthalmology and glaucoma specialist physicians experienced in using MIGS, so
the discussion of those issues will necessarily overlap among the sections.

6.2.3 Equity Concerns About Private Versus Public Payment for MIGS

Whatever policies various jurisdictions adopt with respect to public coverage of MIGS
devices, it is likely that those different policies may result in some Canadians continuing to
have more access than others. Questions about equity raised by disparate funding policies
for medical treatment across provinces and territories in Canada are beyond the scope of
this review. Equally beyond the scope of this review are ethical concerns about the
legitimacy of mixed public/private-pay funding for medical procedures in the Canadian health
care system.

However, some issues about payment are specific to MIGS devices and procedures and
should inform thinking by health care decision-makers about their optimal use. The foremost

CADTH OPTIMAL USE Optimal Use of Minimally Invasive Glaucoma Surgery: A Health Technology Assessment 137



CADTH

one is clarity about whether and when the self-pay option is consistent with health act
legislation. Many ophthalmology and glaucoma specialist physicians consulted by CADTH
report that their institutions offer MIGS devices and procedures on a private-pay basis
(either out of pocket or through patients’ third-party insurance), but at least one respondent
reports that his facility decided not to have patients buy their own MIGS devices and
procedures for fear that doing so could violate federal or provincial regulations.154 Clarity
about the legality of private payment for MIGS must be the first order of business for any
jurisdiction in order to begin discussions of equitable access.

A second issue of equity concerns whether and how MIGS devices and procedures are to
be framed as either an optional upgrade within the current paradigm of medically adequate
glaucoma management, as the majority of ophthalmology and glaucoma specialist
physicians seem to consider it, or as a medically necessary treatment for some patients, as
other ophthalmologists believe. Jurisdictions must decide what criteria define a medically
necessary procedure, and when a procedure is not medically necessary but rather
considered an upgrade over an existing procedure.154 Each option has its difficulties for
considering equitable access.

6.2.4 MIGS Viewed as an “Optional Upgrade”

Where MIGS is adopted into health systems as an option for patients to choose for self-
payment, it may be seen as analogous to other technologies for eye care. In Manitoba, for
instance, MIGS devices in some jurisdictions are offered for purchase by patients from
physicians’ offices, analogously to the sale of premium lenses offered to patients as an
upgrade for cataract surgeries.154

The economic calculus of choosing MIGS surgery can be difficult for patients and surgeons
alike to navigate. As noted in the CADTH Environmental Scan, MIGS may give a QoL
benefit to patients by reducing the burden of medication and improving vision outcomes.'®*
However, the cost of prescription drugs is usually covered by provincial insurance plans for
patients over the age of 65 (who constitute a large proportion of patients with glaucoma),
while MIGS devices and procedures usually are not, and are either bought in limited
quantities by individual hospitals or are paid for by patients who can afford to do so. It is far
from simple for patients or surgeons to consider the economics of either choice and balance
that against QoL improvements.

Furthermore, viewing MIGS as an optional upgrade raises analogous problems to those
ethicists have already identified with offering premium lenses as an upgrade for cataract
surgeries. Patients with cataracts are often older, and their informed consent may be
compromised by multiple factors. These include visual impairment and potential loss of
independence, confusion about financial options, language or cultural barriers, and the
phenomenon of “innovation bias” (or the presumption that new technology must be
inherently better). As noted in a study of patients considering “premium lens” cataract
surgery, ‘[pJatients who misunderstand the optional nature of noninsured services may
make substantial sacrifices to pay for cataract surgery. Alternatively, they may decide to
postpone or forgo surgery until they can afford the noninsured costs, which will leave them
to suffer unnecessarily for longer with correctable impaired vision” (p. 814).157 Patients with
Glaucoma considering the choice of MIGS as a self-pay upgrade may face many of these
same obstacles to sound informed choice.

The difficulties these circumstances create for physicians charged with ensuring patients’
informed consent will be examined below under the discussion of professional ethics.
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Looking at the issue from an equity perspective, however, recognition of these problems
created by an "optional upgrade” framing of MIGS also places an onus on health systems.
To the extent that health systems endorse current evidence as supporting the use of MIGS
as beneficial but not essential for adequate glaucoma care, they must consider how this
option can best be chosen on an informed basis given the vulnerabilities of patient
populations.

6.2.5 MIGS Viewed as a “Medical Need”

The opposite pole of pursuing equity in access to MIGS might seem to be for health
authorities to declare the device a medical need for certain categories of patients with
glaucoma who would otherwise be taking medication. As described in the Patients’
Perspectives and Experiences Review, many patients have difficulty following a complex
regime of medications. For such patients it might seem (as some specialists believe) that
MIGS should be seen as a medical necessity and not a premium lifestyle choice."*

However, the concept of medical need is itself highly contextual rather than a fixed objective
standard of assessment. Lynette Reid observes that in Canada the concept of medical need
is bound up with many complex questions: what level and kinds of care our public health
systems are intended to provide; what standard of care is affordable for all given fiscal and
political constraints; and whether individual physician judgment or a holistic and
standardized systems viewpoints should determine judgments of medical need."® Two
guiding maxims Reid notes are particularly relevant to thinking about MIGS as a putative
medical need. First, “the judgment of what constitutes good medical care is always made in
light of the opportunity costs of spending money and attention on some needs rather than
others”(p.123).156 Second, within a universal health care system such as Canada’s, which
upholds the principle “that people receive care based on need and not ability to pay,” it is
also true that “medical need may refer to a range of acceptable solutions to prioritization
problems”(p.128).156 The upshot of this is that the goal of providing equal access to MIGS
— seen as a medical need rather than an optional upgrade — can be meaningfully
discussed only in the context of the larger health care system. Rather than being the product
of an individual surgeon’s judgment about an individual patient, it can only be assessed by a
surgeon against the backdrop of a systemic consensus on what levels of care for which
patients at which medical circumstances can be affordable for all under a public health care
system.

The factors that must inform systemic reflection about medical need for MIGS will include
relevant insights into the larger spectrum of treatment within which MIGS is situated as a
new option. This includes understanding how specific groups of patients are or are not being
successfully treated by the lower- and higher-intensity options bracketing MIGS (namely eye
drops on one side and invasive surgery on the other). One aspect of this understanding
involves considering what Reid describes as structural factors producing differential health
care treatment (such as geography, racialized identities, and legacies of colonialism); these
factors will be subsequently discussed.

There is also a more general characteristic of earlier-stage patients with glaucoma deeply
affecting considerations of their medical need for MIGS, namely the fact that up to 80% of
patients with early-stage glaucoma have difficulty taking a regimen of eye drop medication
as prescribed.154 Given the potential for MIGS to benefit patients’ QoL, improve disease
control, and reduce costs to individuals and the health care system when used to lessen
dependence on medications, there is strong reason to consider it within the framework of
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publicly-insured "medical need” coverage as opposed to being a privately-funded “optional
upgrade.”

Doing so would reduce the inequality created by having those patients who can afford to do
so privately paying for a surgery that has significant medical and health system benefits. On
the other hand, declaring MIGS a medical need for all patients taking glaucoma medication
would fail to distinguish between those patients who are more or less able to use eye drops
as prescribed and hence are more or less acutely in need of an alternative mode of
glaucoma management. For this reason, neither the “optional upgrade” nor the “medical
need” paradigm for MIGS is likely to suit all patients well.

6.2.6 Equity Concerns Related to Structural Societal Factors
Equity Concerns Related to Geography

The 1985 Canada Health Care Act declares “that the primary objective of Canadian health
care policy is to protect, promote and restore the physical and mental well-being of residents
of Canada and to facilitate reasonable access to health services without financial or other
barriers.”*® However, the enormous scale of Canada’s geography and the distribution of its
citizens across rural and remote areas, as well as more densely populated ones, means that
parsing "reasonable access” and “financial or other barriers” must inevitably take
geographical realities into account.

Canada’s Health Care Act makes no substantial comment on the relative quality of care that
can be reasonably expected by residents of the country’s rural and remote areas as
opposed to more densely populated ones."® From a pragmatic perspective, this omission is
understandable, given the extensive economic, practical, and other policy issues at stake
when providing health care in remote and rural regions. However, the challenge of
promoting equity in the optimal use of a medical technology such as MIGS is much
complicated by the lack of principled guidance.

As noted in the Environmental Scan, most rural and remote areas of the country do not have
centres that offer MIGS devices and procedures (or Trabeculectomy) as an option to
patients; therefore, any patient that is a candidate for surgery will be referred to an
ophthalmology and glaucoma specialist physicians, usually operating out of a larger urban
centre. One surgeon who commonly operates on patients referred from the Yukon reported
that not only does the territory have a high prevalence of glaucoma but the region’s lack of
specialists means that patients are often referred too late in their disease progression for
MIGS procedures to be a useful treatment option.154 Such patterns likely hold true as well for
regions of Canada that are not remote but rural, where travel to urban centres is viable but
potentially difficult and costly. A recent study of regional variations in eye disease detection
and treatment in Prince Edward Island finds that that factors such as “travel times, absence
from work and travel costs to the clinic”"®® (p. 273) are likely responsible for geographic
disparities across the province in the use of eye care and in eye disease detection and
treatment. Patients living farthest from urban clinics access eye care at lower levels, leading
to poorer medical outcomes.'®®

Such unequal patterns of eye care access, diagnosis, and treatment are particularly
regrettable with respect to MIGS given its potential to be distinctively beneficial for patients
in rural and remote locales. Because MIGS typically requires few or no post-operative
specialist visits, its use could avoid the time, difficulty, and out-of-pocket expense that
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patients would otherwise incur for follow-up visits to ophthalmology and glaucoma specialist
physicians after traditional invasive surgery.

This suggests that prioritizing the use of MIGS for patients living in rural and remote regions
is a possible approach to seeking equity in glaucoma treatment. More standard policy
responses to unequal access to care and outcomes for patients with glaucoma emphasize
removing barriers to receiving care and treatment by seeking ways for patients to access
care more readily. This is difficult to achieve practically and economically, however, and
bringing more specialized MIGS surgeons into remote and rural areas is unlikely to happen.
For this reason, identifying rural or remote residence as a preferential indication for MIGS
use may also be a sound policy approach. Those responsible for formulating clinical practice
guidelines or criteria for MIGS may wish to focus on geography as a criterion for optimal
MIGS use.

Equity Concerns Related to Racialized Identities

A second important structural factor to consider with respect to equity in access to MIGS is
the demographics of Canada’s population with respect to racialized and ethnic groups, their
distinctive risk factors for glaucoma, and the way in which societal relationships may affect
their interactions with health care systems in general and glaucoma specialists in particular.

Recent studies in the US have found that populations of African and Latino ancestry appear
to have a higher risk of OAG and worse medical outcomes during the disease course, with
African Americans being three to four times more likely to be diagnosed with glaucoma than
white people.16°’161 African Americans develop glaucoma at a younger age, suffer more
rapid disease progression, and are nearly seven times likelier to go blind from glaucoma
than non-Hispanic caucasians.'®? The prevalence rate of glaucoma for Latinos is similar to
that for African Americans.'®’

Importantly, the reasons for these differences are unknown, and are the subject of debate
among researchers who disagree about the relevance of potential genetic factors as
opposed to socioeconomic ones.'® Among African American populations in the US,
research showing the prevalence of glaucoma, barriers to diagnosis and effective treatment,
and worse post-surgery outcomes in black patients compared with whites have been studied
mainly in socioeconomically disadvantaged urban East Coast populations such as
Baltimore'®* and Philadelphia.'®® How much emphasis to put on racialized identities and
genetic factors as opposed to social, economic, and cultural ones in understanding and
countering health inequities is itself a controversial topic.

Nonetheless, continuing to target interventions and research at racialized groups seems
justifiable and necessary at present. In response to identified socioeconomic factors posing
barriers to access (including lack of trust for medical professionals resulting from historical
legacies of injustice), ophthalmological research centres have tried public health approaches
to reach populations at high risk of glaucoma in community-based settings.162 The same
need to consider racial differences and disparities holds true of research on glaucoma
surgeries. As Taubenslag notes:

“[U]ntil better genetic markers for surgical prognosis come along, we cannot ignore surgical
outcomes disparities that fall along the lines of bio-social groups. Reviewing these
disparities hopefully encourages providers to approach glaucoma surgery for their Black
patients with the care, deliberation, and counseling this high-risk group deserves. There is a
need for further study of racial disparities for all of the discussed procedures. This is
especially true for... the new minimally invasive glaucoma surgeries (MIGS)... It is important

CADTH OPTIMAL USE Optimal Use of Minimally Invasive Glaucoma Surgery: A Health Technology Assessment 141



CADTH

to collect data on these ab interno procedures to determine whether they should figure more
prominently in the treatment algorithm for Black patients or for other high-risk groups”
(p.390)."%°

In order to advance such data collection and to improve the quality of care for all
demographic groups of patients, in March 2018 the American Glaucoma Society awarded a
research grant to “study how often minimally invasive glaucoma surgery (MIGS) devices and
procedures are used in black and Latino glaucoma patients and whether these devices
perform similarly across races, ethnicities, genders, ages, and regions. 1% One of the
challenges this project will have to grapple with is the widespread underrepresentation of
non-white groups in medical research, grounded in historical mistrust. African-American
subjects studied who declined to participate in a recent Primary Open-Angle African
American Glaucoma Genetics project “were primarily distinguished by their discomfort in
providing DNA for research studies,” and other studies have similarly “cited mistrust in
research as the most commonly identified barrier to study participation among African
Americans” (p.7).98

As yet it is unknown what bearing these factors identified in US populations have for
racialized populations in Canada. It is virtually certain that continuities and parallels do exist,
however, and must be taken into account in considering optimal MIGS use in this country.
One of the few published comments on this topic notes the need “to review and track data
specific to the Canadian population toward gquiding decisions regarding glaucoma screening,
treatment, and public health related strategies, taking into account demographic shifts due to
immigration from Asia, the Middle East, and Africa” (p.5).7

Such considerations are particularly important to adapt to the circumstances and needs of
Canada’s Indigenous populations in order to honour this Call to Action by the Truth and
Reconciliation Commission (2015): “In order to address the jurisdictional disputes
concerning Aboriginal people who do not reside on reserves, we call upon the federal
government to recognize, respect, and address the distinct health needs of the Métis, Inuit,
and off-reserve Aboriginal peoples. 57 In these populations, potential genetic factors
combine with common comorbidities, remote and rural residence, and histories of injustice in
relationships with medical establishment to create a distinctive context for approaching
glaucoma prevention, research, and treatment. Equity demands that guidelines for the
optimal use of MIGS include appropriate clinical, policy, practice, and research dimensions.

6.2.7 The Ethics of Surgical Innovation

In contrast to the concerns about equity in access to MIGS that are primarily the
responsibility of health care systems to address, another set of ethical issues bears on the
responsibilities of medical professionals (and their professional organizations). As has
already been noted, MIGS devices and procedures are relatively new and now take many
different forms whose comparative and collective benefits have not yet been clinically
established. The practical upshot for ophthalmologists treating glaucoma, therefore, is “an
abundance of available MIGS devices and procedures, with little guidance as to which
patients will benefit from one device over another. 7168

Many of the ethical challenges that this context poses for considering the optimal use of
MIGS are framed within the existing literature on the ethics of surgical innovation. This field,
part of the larger area of health care ethics, analyzes ethical hazards and responsibilities
bound up with the development and use of new surgeries and medical devices. The bulk of
this literature focuses on surgical innovation, but many of the concerns raised extend also to
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innovative medical devices. In a 2016 systematic review of published work on the ethics of
surgical innovation, researchers identified four major themes: i) the need for oversight of the
use of novel surgeries in order to promote patient safety and evidence-based treatment
alongside innovation; ii) ensuring that patients give informed consent to treatment decisions;
i) the learning curve for surgeons devising and practising new techniques on patients; and
iv) challenges of treating vulnerable patient groups.169 The following discussion will outline
how these general themes in the ethics of surgical innovation bear on the optimal use of
MIGS using the two broad analytic categories of “oversight” and “informed consent.”

Adequate Oversight in the Context of Surgical Innovation

As with any innovative procedure or device that early-adopter surgeons invest time in
learning to use and build into their practice as a specialty, MIGS presents the ethical risk of
personal investment inappropriately influencing clinical judgment to the detriment of patients’
welfare. The larger literature on conflicts of interest in the context of surgical innovation
identifies multiple sources of conflict. At a most instrumental level, there can be reputational
and financial benefits at stake in developing, testing, and using a new procedure.170 This
may include relationships with a device manufacturer that might undermine objectivity in
assessing the benefits of a specific innovative device (either over traditional treatments or in
relation to other innovative devices) and its suitability to individual patients. The potential for
such conflicts can affect not just individual clinicians but also institutions such as universities
and hospitals: “institutions may depend on funding from device manufacturers and seek to
cultivate a reputation for being at ‘the cutting edge,” potentially leading to “the pursuit of
innovation cﬁspite risk to patients and in the absence of adequate evidence to support its
use” (p.11).

All of these potential sources add up to an overall fault in judgment by surgeons and
institutions known as “optimism bias”: “a tendency to overestimate the positive effects of an
innovation, which thereby contributes both to difficulties in evaluating the effectiveness of
innovation and to widespread uptake of procedures with poorly understood outcomes” (p.
10).171 Put more concretely, when surgeons or institutions are professionally invested in a
new procedure, they tend to want to use it and to see clinical evidence of benefit, and this
motivation can lead to advocacy or recommendation of a new procedure that might not be

made by specialists less invested in that option.170

The literature on innovation-related conflict of interest notes that remedies to prevent and
mitigate conflicts must involve stakeholders including surgeons, regulators, hospitals, and
patients. These measures include transparency by surgeons and institutions in
acknowledging all potential conflicts, institutional oversight in granting privileges for
innovative surgeries, and candid discussion with patients."%""

Beyond oversight focused on conflicts of interest, another important kind of oversight
relevant to the optimal use of MIGS concerns the responsibility of all stakeholders to ensure
that use of an innovative device is guided by clinical evidence as extensively and as soon as
possible.

Achieving this in turn requires that as an innovative device is introduced into the market and
taken up by “early-adopter” surgeons, its usage and outcomes are tracked, evaluated, and
reported so that its optimal usage be impartially assessed. Discussions of the ethics of
surgical innovation recognize this as part of the ethical responsibility of stakeholders
involved in the introduction of new devices or techniques.'”>"'"®
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Following through on this commitment takes individual and organizational resources;
however, and it is unclear whose responsibility it is to ensure that all uses of MIGS in
Canada are tracked. Clarifying where this responsibility lies will be itself an ethical
requirement for surgeons, their professional bodies, and health care institutions.

Informed Consent in the Context of Surgical Innovation

A final topic from the literature on the ethics of surgical innovation of specific relevance to
the optimal use of MIGS is that of informed consent. The responsivity of surgeons to ensure
that patients are fully informed of the risks and benefits — and the broader advantages and
disadvantages — of a particular treatment for their disease is of course part of all clinical
ethics. Given the particulars of MIGS as an innovative technology taking many forms with
little clinical evidence as yet, carrying out this responsibility has distinctive challenges.

One of these challenges has to do with whether surgeons fully inform patients of the
diversity of MIGS options and the paucity of clinical evidence about their effectiveness.

With respect to the first question, the ethics literature on surgical innovation takes it as
axiomatic that surgeons are professionally obligated to fully disclose factors relevant to
patients’ capacity for informed choice, including the uncertainties and unknowns associated
with innovative procedures.176 A 2016 systematic review of this literature enumerates an
interrelated list of items seen as necessary for surgeons to disclose to patients, the
innovative nature of the procedure, the surgeon’s experience performing it, risks and
benefits of the procedure (including possible and unknown risks or outcomes), as well as the
available evidence, and alternative forms of treatment.'®

In the context of MIGS usage in Canada, in which individual surgeons seem to be offering
patients just one or a few in a wider and evolving terrain of MIGS devices on the market,
patients should be fully informed of this scenario and of the paucity of comparative evidence.
To be sure, this information is unlikely to expand meaningful choices for patients inasmuch
as they lack any likelihood of or basis for “comparison shopping” among the devices or
among surgeons. Nonetheless, transparency about these circumstances must be provided
by surgeons to patients with glaucoma considering MIGS as a treatment option.

Another challenge — one that harkens back to previously discussed issues of equity —
concerns an arguable responsibility of surgeons to take a more expansive view of what
patients need for informed choice bearing on MIGS. On this more expansive view, informed
choice encompasses not just clinical factors, per se, but a broader set of individual factors
bearing on this choice of treatment. Such relevant information might include vulnerabilities
such as old age, geographical location, and capacity to pay non-insured or out-of-pocket
costs associated with choosing MIGS compared with other treatment options.

The reason why such factors may need to be simultaneously considered in the context of
MIGS can be extrapolated from comments by McAlister et al. on surgeons’ responsibilities
for informing patients about options for cataract surgery when self-pay options for premium
lenses are available:

“Ophthalmologists providing noninsured services should consider the potential harm of
financial burden on a vulnerable patient with cataracts.... [and must provide patients with]
the information they need to make informed decisions about their medical care...
[P]hysicians should not misrepresent medically necessary and unnecessary services when
both insured and noninsured options exist. This is particularly true for patients with
cataracts, given the potential added vulnerabilities of these patients” (p.814)."*
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Applying to the context of MIGS, these ethical principles imply that surgeons discussing this
treatment option with patients must explore the financial and other personal costs
associated with MIGS as opposed to other treatment options for glaucoma. For patients who
live in remote or rural areas, for example, costs associated with travel for surgery and follow-
up visits will have to be factored into the physician—patient discussion in order for patients to
make fully informed decisions.

If the scope of physicians’ professional responsibility to enable informed consent is
construed in this expansive way, the upshot is a highly complex picture of what surgeon—
patient discussions must encompass. Just how broad and detailed the surgeon—patient
consultation must be in order to enable informed consent will be subject to further debate—
but however construed, ensuring that this responsibility is carried out well must be a concern
not only for glaucoma specialists but also for their professional bodies and other health care
stakeholders.

6.3 Summary of Results

Findings about the optimal use of MIGS from an ethical, social, and cultural perspective fall
within two normative categories: equity (concerning the goal of ensuring a fair societal
distribution of access to MIGS) and professional conduct in the context of surgical
innovation.

Within the equity category, ethically and socially relevant issues include the need for
guidelines to help institutions and specialists fairly allocate MIGS under conditions of
scarcity; concerns about public coverage versus private payment for MIGS; diverging views
of MIGS as an “optional upgrade” or a “medical need;” concerns about equitable access to
MIGS for patients living in rural and remote locations; and uncertainty about the clinical and
social factors that should be brought to bear on determining the optimal use of MIGS for
certain racialized groups.

With respect to the context of surgical innovation, ethical concerns include conflicts of
interest arising from some institutions’ and professionals’ incentives to recommend the use
of specific MIGS devices to patients; the need to have clear assignment of responsibility for
tracking and reporting outcomes of MIGS usage; and challenges in conceptualizing and
putting into practice the responsibility to ensure patients’ informed consent with respect to
the potential use of MIGS.
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7. Implementation Issues Analysis

This section addresses the following research question:

Research Question 9: How is glaucoma managed across jurisdictions and what is
the current availability and use of MIGS devices and
procedures in the treatment of adult patients (over 18 years)
with glaucoma?

The implementation section that follows was informed by data and analysis from the CADTH
Environmental Scan report titted Minimally Invasive Glaucoma Surgery: Implementation
Considerations.'®* The objective of this Environmental Scan was to identify and summarize
information regarding the current practice and the implementation of MIGS devices and
procedures in Canada. The following research questions from the Environmental Scan'*
were used to inform the Implementation Issues Analysis for MIGS devices and procedures:

1. How is glaucoma managed across jurisdictions and what is the current availability and
use of MIGS devices and procedures in the treatment of adult patients (over 18 years)
with glaucoma?

2. What are the relevant factors to consider if implementing MIGS devices and procedures
in a jurisdiction (across urban, rural, and remote settings) for the treatment of adult
patients with glaucoma?

3. What are the challenges and enablers impacting the use of MIGS devices and
procedures in Canada for the treatment of adult patients with glaucoma?

At the time of publication of the Environmental Scan (May 2018), the CyPass Micro-Stent
was still part of the global market and had not been voluntarily withdrawn. Therefore, the
Environmental Scan on which this section is based on included the CyPass Micro-Stent as a
treatment option, as this was the landscape of MIGS at the time of publication.

7.1 Methods

This report is a narrative summary of the implementation issues related to MIGS devices
and procedures in the Canadian context and was prepared by one reviewer using data and
analysis from the previously published Environmental Scan report.154 The following
description of methods presents those used by the Environmental Scan; further details can
be found in the full report.154

The Environmental Scan used a two stage approach performed concurrently to understand
implementation issues associated with MIGS devices and procedure. Stage one involved
consultations with key stakeholders (informants). In stage two, data from a review of the
published and grey literature were extracted. These data were then used to supplement the
data gathered from consultations.

Consultations were conducted with key informants identified through the clinician networks
managed by the CADTH Implementation Support and Knowledge Mobilization team or
referred through other informants during consultations. The key informants were consulted
to provide a general overview of policy, practice, and implementation issues related to
MIGS, as well as to identify additional relevant literature.

A semi-structured interview guide was developed to guide the consultations. The interview
questions were based on the research questions and were related to the types of MIGS
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devices and procedures available, challenges and enablers to the use of MIGS, and
implementation considerations. Consultations took place between October and December
2017. Consultations were conducted by phone by a CADTH Knowledge Mobilization Officer.
The interview questions can be found in the published Environmental Scan report.154

Stakeholder feedback was solicited by posting a draft version of the Environmental Scan
report154 on CADTH’s website and by emails to subscribers to CADTH’s mailing lists. Key
informants involved in the consultations were also asked to provide feedback. Stakeholder
feedback was be used to supplement information received from the consultations and
literature search.

The literature search was performed by an information specialist, using a peer-reviewed
search strategy.

Implementation-related information was identified by searching the following bibliographic
databases: MEDLINE (1946-) with in-process records and daily updates; and Embase
(1974-) via Ovid; CINAHL (1981-) via EBSCO; and PubMed. The search strategy
comprised both controlled vocabulary, such as the National Library of Medicine’s MeSH
(Medical Subject Headings), and keywords. The main search concepts were glaucoma,
minimally invasive glaucoma surgery, and minimally invasive glaucoma surgical devices.

Methodological filters were applied to limit retrieval to studies relevant to implementation
issues. The search was also limited to English-language documents published between
January 1, 2000 and October 17, 2017. Regular alerts that were established to update the
search were run until September 2018.

Grey literature (literature that is not commercially published) was identified by searching the
Grey Matters checklist (https://www.cadth.ca/grey-matters), which includes the websites of
HTA agencies, clinical guideline repositories, systematic review repositories, economics-
related resources, public perspective groups, and professional associations. Google and
other Internet search engines were used to search for additional Web-based materials.
These searches were supplemented by reviewing the bibliographies of key papers and
through contacts with appropriate experts and industry.

7.1.1 Selection Criteria

English-language reports that described implementation and context issues, including
challenges and enablers associated with treatment of glaucoma with MIGS, were eligible for
inclusion. All study designs and report types were eligible for inclusion.

Dates were not limited beyond the initial literature search limitations (January 1, 2000
onwards) and were not limited by country of origin.

7.1.2 Selection Method

Results from the literature searches were screened independently in a two-step process by
one reviewer for information related to implementation issues in Canada. First, titles and
abstracts were screened to identify potentially relevant papers. Next, full-text articles were
screened for eligibility. Ineligible or irrelevant reports were not included in the review.
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7.1.3 Data Analysis Methods

Data extraction was performed by one reviewer. From each potentially relevant article, one
reviewer extracted bibliographic details (i.e., authors, year of publication, and country of
origin) and data relating to barriers and facilitators. The extracted data were organized in
Microsoft Word tables under headings based on the INTEGRATE-HTA Context and
Implementation of Complex Interventions (CICI) framework."””

These data supplemented the information provided by consultations and attempted to
address potential information gaps.

7.1.4 Descriptive Analysis

Data from consultations and findings from the literature were sorted into categories based
on the implementation and context domains identified by the CICI framework."”’” This
framework identifies and examines the influence of context and implementation factors that
enable or limit uptake of an intervention, including how these factors affect the population
reach and effectiveness of an intervention.

Context within the framework refers to a set of characteristics or circumstances that interact,
influence, modify, facilitate, or constrain the intervention and its implementation.
Implementation, for the purposes of the framework, is considered to be an actively planned
and deliberately initiated effort with the intention to bring a given object into policy and/or
practice."””

Using this framework, the domains of context, socioeconomic, sociocultural, setting, political,
legal, geographical, ethical, and epidemiological, were used to guide the categorization of
data on challenges and enablers of implementing MIGS across Canadian jurisdictions. The
four domains of implementation (provider, organization and structure, policy, and funding),
as well as the additional domain of patient, were used to further guide the categorization of
identified challenges and enablers as they relate to the implementation of MIGS devices and
procedures across various levels of health care service delivery.

7.2 Results

The results presented below, unless otherwise specified, are drawn from the CADTH
Environmental Scan Minimally Invasive Glaucoma Surgery: Implementation
Considerations."®*

7.2.1 Consultations

In total, 21 key informants were interviewed for the purposes of the Environmental Scan.'**
This included 18 ophthalmology and glaucoma specialist physicians and three health system
administrators. Of these key informants, six serve as current, past, or incoming presidents of
national professional bodies in the ophthalmology and glaucoma specialty communities.

Efforts were made to contact stakeholders in every province and territory, and responses
were received from Yukon, British Columbia, Alberta, Manitoba, Ontario, Quebec, New
Brunswick, Nova Scotia, Newfoundland and Labrador, and Prince Edward Island.

Informants also provided additional information that was not available in the literature, such
as information regarding the impact of geography and setting on MIGS implementation.
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Unfortunately, no information from either the consultations or literature was available to
comment on socioeconomic, sociocultural, political, legal, or epidemiological domains of
implementation.

7.2.2 Literature Search

The literature search yielded 1,026 citations, of which 19 studies were determined to be
eligible to address the research questions for the Environmental Scan." One article was
added after suggestion by a stakeholder during the Environmental Scan stakeholder
feedback period.178 One article was added during a monthly update of the literature
search.'” In total, 21 articles were used to inform the Implementation Issues Analysis.

Eight articles were published in Canada,'®'1%2168.178-181 nine articles were published in the

US,32’182'189 two articles were published in the UK,126'190 and one article was published in
Saudi Arabia.'" One article was written by a Canadian surgeon, but contained information
relating to use of MIGS in the US.*" Two articles were systematic reviews, '*®"®' and six
articles were narrative reviews. 126187189191 T4 articles were surveys, one of UK
glaucoma specialists and their preferences for glaucoma surgery,190 and the other of
Canadian ophthalmologists and their perspectives on the gelatin microstent,’”® and one
article was a retrospective review of billing service claims to analyze trends in glaucoma
procedures.180 Additionally, one article was a cost comparison of Trabectome, iStent, and
ECP to glaucoma pharmaco’[herapy.19 The remaining eight articles were news articles,
summaries of proceedings, or editorials,!32152178.182-186

7.2.3 Availability of MIGS Devices and Procedures and Funding Options

Funding issues emerged as one of the most pressing barriers to implementation of MIGS
devices and procedures in Canada.”™ Currently, MIGS devices or procedures are not listed
as an insured service in most Canadian provinces and territories, with the exception of
Alberta and Quebec. Currently, decisions on whether to fund MIGS and which MIGS device
or procedure to fund or purchase are solely up to the discretion of the specific facility
providing the services. Given that facilities have a finite budget that must be distributed
among the services they offer, without additional funding for MIGS devices and procedures
these costs must be absorbed into the existing budget, or absorbed by the patients
themselves. This means that in the majority of Canadian provinces and territories, patients
either pay out-of-pocket and/or the facility covers the cost of MIGS devices and
procedures.'**

Health system administrators are pressured to both cut costs and simultaneously offer new
technologies and services. Many health care systems are moving toward a “cost-based”
model, where cost analyses become important in the decision-making for treatment
decisions, but these in-depth analyses are currently lacking for MIGS devices and
procedures.19 Similarly, some organizations also have a policy in which a “business case”
for new technologies must be presented to a committee — this may limit the availability of
MIGS within individual facilities but can help facilities add a level of control over growing
costs, and can help to manage pressure from industry sales strategies. Facilities can also
seek approval for funding for devices and associated capital costs from other sources, such
as the hospital’s foundation, yet these may be affected by equipment budget cycles.
Although a barrier to the use of MIGS is the prohibitive start-up costs for some procedures
or devices,186 discounts can be negotiated with manufacturers off the initial capital
investment if devices are continuously purchased by a facility.192 Furthermore, within those
facilities that provide MIGS devices and procedures, there can be few MIGS devices
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available due to limited funding. This creates the potential for increasing wait lists for this
surgery. Current hospital funding models were identified as a barrier to accessing MIGS in a
survey of Canadian opthalmologists.'* '

Some facilities are offering MIGS to those patients who can pay an additional fee, similar to
the “lens upgrade” fee that is in place for cataract surgery. This introduces ethical issues
relating to health care being only available on the basis of ability to pay as opposed to need.
Facilities and providers are therefore hesitant to offer MIGS as an out-of-pocket expense,
especially as many glaucoma specialists consider MIGS to be a medical necessity and not
an upgrade or “premium” choice. Related, as provinces will often cover the costs of
glaucoma medications but not MIGS, patients not able to pay out of pocket for MIGS will
continue using medications to control their glaucoma. These patients risk having their
glaucoma advance, and once progressed too far, they may no longer be a candidate for the
surgery and instead face more invasive and riskier surgeries to continue their glaucoma
management.154

There is also the option for some regions to send patients to alternate facilities that can
provide MIGS devices and procedures. Sending patients out of area or out of province can
be costly to the health region. While some provincial regions, such as Ontario’s Local Health
Integration Networks, may have agreements between one another to cover costs borne from
sending patients to other areas, more often, provincial regions may be unable to recuperate
the costs of MIGS provided by another region. In some cases (for example, in the North) it is
more cost-effective to send ophthalmologists from more populous regions to more remote
areas to provide services on a short-term basis. This allows patients who might not
otherwise receive these services to receive treatment for glaucoma, or to be referred to
receive treatment; yet, given the technological requirements of MIGS, not all facilities will be
equipped to provide MIGS."™*

Because MIGS devices and procedures are not an insured service in the majority of
provinces and territories and are therefore not included in the physician’s schedule of
benefits, providers of MIGS must use proxy fee codes that approximate the time, complexity,
or cost of MIGS devices and procedures. If there is no suitable proxy billing code, physicians
may be forced to bill for procedures that are either more expensive, or take longer than the
typical MIGS surgery. The lack of guidance on which proxy codes are the most appropriate
for MIGS can be a barrier for use, and the lack of fee codes makes estimation of the true
prevalence of use and the costs associated with MIGS difficult.”®

7.2.4 Organization: Leadership, Structure, and Operating Room Time

Ophthalmology leadership and support within facilities are vital to facilitate the use of MIGS.
1% Commitment and contributions of ancillary staff can also contribute to the success of
MIGS devices and procedures in facilities."® OR managers and leaders who look favourably
on both ophthalmology and the addition of new technologies in the OR are advantageous for
implementing MIGS devices and procedures. Leadership of these individuals can aid in
persuading budget managers and administration to provide funds for new technologies and
advocate for the devices and procedures in their facility. Additionally, having well-regarded
leaders in ophthalmology, a strong glaucoma team, specialized staff, a large volume of
patients, and a dedicated ophthalmology OR are facilitators to the use of MIGS within
facilities. These facilitators may be of interest to industry and manufacturers, who can
provide additional devices, training, or support for MIGS. Ophthalmology units with a
dedicated glaucoma team may also have a dedicated glaucoma budget, and a dedicated
OR that does not compete with other specialties for OR time. Limitations on OR time is a
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potential barrier for MIGS devices and procedures, as additional surgeries such as MIGS
add to backlogs and wait lists for patients. On the other hand, MIGS devices and procedures
are highly standardized and can be added on as an adjunct to cataract surgery as the
additional time to perform this procedure would be minimal."® This means that some types
of MIGS can potentially be faster than traditional surgeries, increasing the total number of
surgeries that can be performed and the number of patients treated.'®® However, the
efficiency of the devices and procedures are also impacted by the costs of the procedures,
as previously stated, and not the timing alone.”*

7.2.5 Ethical and Policy Issues: Guidelines, Affordability, and Access

Variability in access to MIGS devices and procedures may have contributed to less
understanding of the optimal use of MIGS devices and procedures and their role in the
treatment paradigm.168 In addition to the ethical issue of unequal access to MIGS devices
and procedures due to affordability, the absence of solid data or guidance on the
appropriate patients to receive MIGS can also raise ethical considerations, further explored
in the Ethical Issues Analysis in this report. Given that there is no formalized list of
indications for MIGS, facilities and institutions providing MIGS are creating their own
eligibility criteria for patients, which may potentially include patient factors that do not reflect
actual appropriateness for the surgery but may be based on factors including ability to
pay.154

7.2.6 Guidelines

There is a lack of guidance or formal policies in place for the use of MIGS device and
procedures and limited acknowledgement of them in clinical practice guidelines.168 Ina
study of the methodological quality of glaucoma clinical practice guidelines, only three of the
11 identified guidelines mentioned MIGS as a treatment option.168 Additionally many clinical
practice guidelines, including Canadian clinical practice guidelines, are out of date. The
Canadian Ophthalmologic Society (COS) guidelines3 were last updated in 2009 and also do
not mention MIGS as a treatment option. This is a contributor to barriers in use, as policy-
makers rely on guidelines to see the current landscape of glaucoma management and to
guide decision-making.'®® However, the Canadian Glaucoma Society published a position
statement more recently in 2017, endorsed by COS, which supports the use of MIGS
devices and procedures and highlights the benefits and indications for MIGS in glaucoma
treatment.'®® This position statement emphasizes the agreement among many Canadian
and international glaucoma specialists regarding the potential use of MIGS for glaucoma,
especially for indications such as patients undergoing cataract surgery, patients unable to
tolerate pharmacotherapy, and patients with uncontrolled IOP who do not clearly require
more invasive options. As of December 2017, the CGS and COS therefore support MIGS as
an alternative treatment option for patients with mild-to-moderate glaucoma.193

7.2.7 Setting and Geography: Access to MIGS Devices and Procedures

As previously mentioned, one of the greatest barriers to implementation of MIGS devices
and procedures in Canada is the issue of access.”™ Currently, access to these specialized
services varies widely — one facility may provide a particular (or multiple) MIGS device or
procedure, and another may have no access to MIGS. A survey of Canadian surgeons
found that 70.6% of respondents agreed that gaining access to some MIGS (XEN-45) is
challenging.179 The setting in which these procedures are performed also influences how
many MIGS devices and procedures are available to physicians, as some facilities are
specialized in eye care, including glaucoma treatments. These specialized facilities may
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have a greater focus on glaucoma care than other facilities and have access to specialized
eye care teams and nurses. They may also have a specific budget for MIGS devices and
procedures that is not shared among other fields within the centre or hospital.154

Canada’s considerable geographical size produces unique barriers for caring for patients
with glaucoma living in more rural or remote areas. Based on information from consultations,
these patients often have less access to MIGS devices and procedures, and they may be
referred to receive surgical interventions much later in the glaucoma treatment pathway
compared with patients with living in more urban areas. Often, these referrals to surgical
interventions occur too late in their glaucoma disease progression, when the patient is no
longer eligible for MIGS. With only the more invasive surgical options remaining, these
patients may risk facing more advanced glaucoma and greater harms from more invasive
surgeries, all a result of limited access to potential care op’[ions.154

Relatedly, challenges exist for caring for patients with glaucoma who live in smaller
communities or in less populous provinces and territories. Fewer specialized facilities, fewer
trained surgeons with experience in MIGS devices and procedures, and potential difficulties
in attracting these trained ophthalmological surgeons to the smaller provinces all present as
challenges. Despite these challenges, there are potential advantages to being in a smaller
province, as costs may be more easily contained and applications for funding for devices
more easily approved. Being part of a smaller hospital with a supportive administration may
also facilitate approval of devices and procedures.154

When referred to receive MIGS devices or procedures, facilities that are at a greater
distance from a patient’s home can also create a barrier to implementation. Travelling to
receive MIGS and for post-operative visits can be both time-consuming and costly for
patients. These extra costs can include transportation, accommodation, and time taken off
work, as well as possible lost productivity for both the patient and any potential caregivers.
However, one facilitator of MIGS is that they may require fewer post-operative visits in total.
This potentially makes MIGS more attractive than other surgical glaucoma management
strategies for patients who live far away from a facility.'** Surgery choices may therefore be
influencgt(:l) by the potential of MIGS devices and procedures to reduce post-operative care
burden.

7.2.8 Provider: Training, Education, and Adoption of MIGS™>*

Two significant factors influencing the uptake and implementation of MIGS devices and
procedures in Canada are the training or education that providers receive, and the
willingness of providers to adopt MIGS into their practice.'>*

With the rise in use of MIGS devices and procedures in Canada, medical educators will
need to train residents in the use of these new technologies.194 Currently, manufacturers
provide the majority of training for MIGS devices and procedures in Canada, which helps
support the adoption of their devices."* Training can be in the form of wet labs, videos, and
supervision during surgery by a company representative. Ophthalmologists can also
participate in fellowships or participate in peer-to-peer learning groups, in which they
shadow or are taught by another surgeon. Although there is training available for
ophthalmologic surgeons in MIGS, as the surgery is performed by a team, nurses and other
staff who are involved in the procedure require MIGS training, as well. Some of this training
of auxiliary staff can be provided by manufacturers in addition to the training provided to the
surgeons. However, even with the availability of training, there is still a lack of trained
surgical ophthalmologists in Canada (and similarly in the US)'® to perform MIGS
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procedures and insert MIGS devices. Although there are a lack of surgical ophthalmologists,
general ophthalmologists and cataract surgeons may be able to also perform MIGS
surgeries and fill this provider gap.186There is also a lack of training standards or formal
credentialing for surgical ophthalmologists in MIGS devices and procedures. The lack of
trained surgical ophthalmologists and credential standards can be a barrier for
implementation. A facilitator to the use of MIGS devices and procedures is the expectation
by new graduates to have training in MIGS."** Many new ophthalmology graduates have
received training in MIGS; however, some academic centres without access to MIGS
devices or procedures may receive less training on MIGS, and greater training on more
invasive surgeries. Despite this, younger ophthalmologists may be more willing to adopt
MIGS into their practice. It was suggested by consultations that the reluctance for adoption
from some surgeons may stem from being later in their careers. After many years with good
outcomes of more traditional surgeries, such as Trabeculectomy, they are content with
continuing to use those surgeries in their practice. Some providers may not adopt MIGS
because the surgery lies outside of their comfort zone."®"° However, one survey
conducted of experienced Canadian ophthalmologists found that the majority of surgeons
surveyed (70.6%) were comfortable with the procedure for the iStent, and that this was the
most commonly used MIGS device or procedure.179 Despite consultations hinting at a
potential reluctance for implementation by some surgeons, 100% of those surveyed stated
that they would want to incorporate the XEN-45 gelatin microstent into practice.179 It was
also noted that MIGS devices and procedures do have a considerable learning curve
associated with them, as they differ from traditional surgeries, and require challenging
technical abilities to pen‘orm.ﬂs’ms'188 Although the learning curve has been noted, specific
descriptions of the individual learning curves of each MIGS procedure are not available.'”®
However, one advantage of MIGS is the relatively less challenging nature of the surgery
when compared with the Trabeculectomy.190 The experienced surgeons agreed or strongly
agreed that gaining proficiency with ab interno microstents (XEN-45) was easier in
comparison to Trabeculectomy (94.1%), Ahmed glaucoma valve (82.3%), and Baerveldt
glaucoma valve (86.7%).179 Despite this, some hospitals and surgeons may be more
reluctant to adopt MIGS devices and procedures as they are waiting on longer-term and
higher quality safety, clinical-, and cost-effectiveness data. Nevertheless, the increase in
articles and the rapid growth of companies that specialize in MIGS devices does illustrate
the interest and enthusiasm in the MIGS space by analysts and investors.'®® The effect of
the withdrawal of the CyPass Micro-Stent on provider acceptability is unknown at this time,
but in the included survey of Canadian surgeons, only 5.9% of the 17 respondents had
experience with the micro-stent, in comparison with 83.3%, 11.8%, and 17.6% of surgeons
having experience with iStent, Hydrus Microstent, and gonioscopy-assisted transluminal
trabeculotomy, respec’[ively.179

7.2.9 Patient: Acceptance and Safety

Based on consultations, MIGS devices and procedures appear to be readily accepted by
patients with glaucoma, and many patients are willing to undergo the procedure or request it
as an option for their glaucoma treatment.’®* As the ineffective use of pharmacology is one
of the biggest challenges in glaucoma management, MIGS devices and procedures may
provide eligible patients with a means to reduce medication burden and improve their QoL.
Patients may consider the relatively lower risk of the surgery, the short recovery time, and
the quick return to work as factors in their acceptance of MIGS as a surgical intervention.
However, given the limited availability of MIGS, the burden of travelling for surgery and
follow-ups is great for many patients and may influence their decision or ability to undergo
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MIGS."™* Additionally, the potential effect of the market withdrawal of CyPass Micro-Stent on
patient acceptability of MIGS is unknown.

7.3 Summary of Results

There are numerous barriers and facilitators to the implementation of MIGS in Canada. One
of the major barriers relates to the issue of access to MIGS for patients within facilities
treating glaucoma. Funding challenges, high start-up costs and finite budgets for facilities
with the ability to provide MIGS devices can be prohibitive to their implementation. Contracts
can be negotiated with manufacturers to help alleviate some of these costs, but often the
costs of MIGS are passed to the patient, who must pay out of pocket for the device or
procedure.

The setting in which these surgeries occur is also an important facilitator or barrier to use.
Having strong ophthalmology leadership and ORs that favour new technologies such as
MIGS can be an enabler to their use and an enabler for acquiring funding. Facilities that are
specialized in glaucoma care may also have a specific budget for devices and procedures
such as MIGS, or may be more able to attract glaucoma specialists and manufacturers to
their facility. Smaller facilities, while not having these advantages, may have an easier time
approving devices and contain costs more easily.

Manufacturers currently provide the majority of training opportunities for physicians in
Canada, but there are opportunities for ophthalmologists to participate in fellowships and
peer-to-peer learning groups to learn about MIGS. More recent ophthalmology graduates
have an expectation to learn about MIGS devices and procedures, and are often more
willing to incorporate MIGS into their practice. Unfortunately, even with these enablers, there
is a lack of trained ophthalmologists and credential standards in MIGS, and some
ophthalmologists are waiting for more clear benefit of MIGS over alternate, more established
surgical interventions. Additionally, there is a lack of clinical practice guidelines mentioning
MIGS devices or procedures for ophthalmologists to refer to when choosing appropriate
patients or indications, and this can contribute to the uncertainty of the placement of MIGS in
the glaucoma treatment paradigm.
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8. Discussion

8.1 Treatment Impact

In general, primarily in patients with mild-to-moderate OAG, there was insufficient evidence
for the comparative clinical effectiveness of MIGS versus pharmacotherapy, laser therapy,
different MIGS (i.e., one type of MIGS versus another), or filtration surgery. The clinical
effectiveness of MIGS in combination with cataract surgery tended to be more favourable
than cataract surgery alone; however, this was sometimes accompanied by greater AEs and
findings were mixed. Seven different combinations of MIGS were compared with one
another in nine studies,>*077-81838689 h it there was insufficient evidence to establish
whether any particular MIGS might have comparatively greater clinical effectiveness or
safety. There was insufficient evidence for the comparative clinical effectiveness and safety
of MIGS in combination with cataract surgery versus filtration surgery in combination with
cataract surgery. Most AEs were considered minor in all treatment groups; however, when
major AEs were observed, between-group differences were uncertain due to very low-quality
evidence with insufficient statistical analyses. The clinical effectiveness findings were based
largely on surrogate or indirect endpoints (i.e., IOP and number of medications, both
secondary outcomes), as subsequently described, and additional information on health-
related QoL and patient-reported outcomes is needed. Overall, it is premature to offer
specific conclusions regarding individual MIGS devices and procedures.

Evidence for the primary outcome of QoL in the Clinical Review was limited; one study25
included a QoL outcome. In this study, the tool used to assess QoL was the NEI VFQ-25,
which is considered to be more of a measure of visual function than QoL (i.e., clinically
meaningful changes in QoL scores are linked to corresponding changes in VA),195’196 and
this tool did not consider the number of topical glaucoma medications that would be
expected to impact QoL. The lack of evidence regarding QoL is a critical research gap
because glaucoma itself and its various treatment modalities are known to have a
meaningful impact on QoL."¥’

Although evidence for QoL was sparse, all studies (except for those in which
pharmacotherapy was the comparator) reported information on the number of glaucoma
medications as an outcome. Pharmacotherapy is associated with local or systemic side
effects or toxicity,”’18 and considerable lifetime costs,19 and, as identified in the Patients’
Perspectives and Experiences Review, is disruptive to patients in their daily life. Given the
challenges of eye drops for patients with glaucoma, reduction in the number of medications
is of significant value to patients and can have a substantial impact on patients’ QoL. In most
studies, data regarding glaucoma medications were presented in terms of the mean number
of medications, and details regarding the specific medication regimens were not provided.
Different medications may have varied side effects,'® and specific medication use could
differentially impact health- or vision-related QoL. Across all studies, where reported, the
number of medications at pre-intervention baseline ranged from a mean of zero*® 0 3.5,°
and the reduction in mean number of medications from pre-intervention to the longest follow-
up time point ranged from approximately 0.02" to 3% medications (with one excep’tion25 in
which the mean number of medications in the intervention group increased by approximately
0.05 over six months of follow-up). The magnitude of change in number of medications is
difficult to interpret given the variability at pre-intervention baseline and follow-up and the
small range in which changes can occur (i.e., there is a floor effect [zero medications] and
likely a ceiling effect [e.g., a maximum number of medications that would be prescribed
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before a physician would progress to different forms of treatment]). Thus, the clinical
relevance — including the potential impact on QoL — of the reported reductions in
medication use is unclear. It is critical that clinical outcomes include specific measures of
medication burden because using eye drops is perhaps the most defining experience for
patients with glaucoma.

All studies included a measure of IOP; however, |IOP is considered a surrogate end point in
glaucoma because it is meant to predict clinically relevant outcomes like vision loss and
QoL."® In this regard, there is strong evidence that elevated IOP is a risk factor for the
development and progression of glaucoma, and IOP is predictive of future VF loss.™
However, many patients may develop glaucoma despite relatively low IOP, and most
patients with high IOP never develop glaucoma.198 Moreover, medications with similar
effects on IOP have been shown to have dramatically different effects on VF loss,
contributing to the perspective that IOP is an inappropriate surrogate end point.198 Thus, the
utility of IOP as an outcome is inherently limited. Findings were also limited in that diurnal
variation was rarely%’m'm'ﬂ’88 accounted for in the measurement of IOP. This is important
because IOP is known to vary substantially throughout the day (e.g., > 10 mm Hg in an eye
with glaucoma over a 24-hour period),99 and in most studies, the overall magnitude of
change in IOP from baseline to post-intervention was on a similar order of magnitude as
normal diurnal fluctuations. In many cases, IOP was measured without medication washout,
which likely confounded treatment effects. Notwithstanding the limitations, findings in the
Clinical Review suggest that MIGS in combination with cataract surgery are at least as
effective as cataract surgery alone or filtration surgery in combination with cataract surgery
with respect to IOP; findings for other comparisons were unclear.

VF, a true end point, was measured directly in four studies (10%) in the Clinical Review,*%®

606889 and the results were equivocal. The paucity of information on VF may be in part
because the progression of glaucoma and the impact on VF can be relatively slow,
rendering assessment within the context of a clinical trial impractical and costly.m’199 In
most studies in the Clinical Review, patients were followed for at least 12 months post-
intervention; however, depending on factors that impact the rate of change in VF, such as
age and rate of change in 0P, this may be insufficient duration to detect clinically
meaningful changes in VF.'%

MIGS are widely cited as being expected to have a more favourable safety profile than other
treatment modalities.'*?*?"*2 |nformation on comparative safety was limited in the current
Clinical Review because the method for measuring AEs was not reported in any study.
Therefore, it is uncertain whether there was any restriction on what was considered an AE,
or whether information on AEs was captured systematically across patients or by
convenience (e.g., only evaluated among those patients who returned for treatment to the
study centre). As a result, if no detail on a particular AE was reported in a given study, it is
unclear whether this was because the particular AE did not occur or whether information on
that AE was not collected or reported. In addition, it was not possible to assess whether data
on all patient-important AEs or harms were collected, and in many cases information was
reported without statistical comparisons between groups, leading to uncertainty about the
presence of between-group differences. AEs were largely considered minor in all treatment
groups; however, when major AEs were observed, between-group differences were
uncertain due to very low-quality evidence with insufficient statistical analyses. Given the
limitations, there was insufficient evidence for the comparative safety of MIGS versus
pharmacotherapy, laser therapy, different MIGS (i.e., one type of MIGS versus another), or
filtration surgery. Findings for the comparative safety of MIGS in combination with cataract
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surgery versus cataract surgery alone, or versus filtration surgery in combination with
cataract surgery, were mixed. These results are based on very low-quality evidence and
should be interpreted with caution.

In particular, although these findings generally support the safety of MIGS, in August 2018,
one device, the CyPass Micro-Stent, was voluntarily withdrawn from the global market by
the manufacturer due to five-year data from a long-term safety study.37’38 In the present
report, two-year follow-up data from this study were included, and at two years the CyPass
Micro-Stent in combination with cataract surgery had a similar safety profile to cataract
surgery alone (control group).70 As identified in a press release,” at five years the group that
had CyPass Micro-Stent in combination with cataract surgery had significantly greater
endothelial cell loss compared with the group that had cataract surgery alone. Specifically,
at five years there was an 20.4% reduction in endothelial cell density in the CyPass Micro-
Stent + cataract surgery group compared with a 10.1% reduction in the control group
(between-group difference: P = 0.0032). Similarly, “significant endothelial cell loss,” defined
as a reduction of greater than 30%, was more common in the CyPass Micro-Stent group
(27.2%) versus the control group (‘10%).38 In theory, it is possible that endothelial cell loss
may be of concern with respect to the other MIGS devices and procedures, although there
was no evidence for this in the studies with the longest follow-up data (i.e., three years for
ECP and three or four years for iStent). The five-year findings further highlight the need for
sufficient follow-up duration to detect clinically meaningful change over time.

The results of the Clinical Review impacted the approach taken in the Economic Evaluation.
Substantial heterogeneity between studies that compared MIGS with pharmacotherapy,
laser therapy, or filtration surgery was observed and it was considered inappropriate to
conduct a network meta-analysis to pool all possible comparisons. Given these clinical
findings, the economic model mirrored the comparisons that were made within the Clinical
Review by conducting five pairwise comparisons of MIGS versus different treatment
alternatives. The approach taken further respected the current clinical uncertainties with
regards to the potential place in therapy for MIGS. MIGS have been clinically studied in
broad spectrum of patients with different treatment experiences and disease severities. As
such, the economic model’s comparisons of MIGS with pharmacotherapy (Model 1), laser
therapy (Model 2), or filtration surgery (Model 3a), and the comparison of MIGS in
combination with cataract surgery versus cataract surgery alone (Model 4) reflected patients
with early-stage glaucoma whereas the comparison of MIGS with or without cataract surgery
versus filtration surgery with or without cataract surgery (Model 5 and 3b respectively),
reflected late-stage patients with glaucoma. Although grouping all MIGS together is
considered clinically inappropriate, the Clinical Review noted challenges in comparing
individual MIGS devices given the limited number of studies and the considerable
heterogeneity between them. As such, to provide a comprehensive understanding on the
potential economic value of MIGS within each model, one MIGS device was selected for
each comparison as the basis of the reference-case analysis. The specific MIGS device
differed by comparison and was selected based on criteria of clinical data availability, quality
of the evidence, and fitness for purpose. Extensive sensitivity analyses were conducted on
the other MIGS devices, where clinical studies were identified from the Clinical Review, to
inform the likely range in the cost-effectiveness of MIGS, as a class, compared with specific
treatment alternatives.

Measures of the relative change in IOP and medication use between interventions from the
Clinical Review were incorporated into the Economic Evaluation. Specifically, to project the
lifetime progression of glaucoma, change in IOP as reported from the clinical studies was
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used to estimate the change in VF. Medication use impacted the cost estimates in the model
and drug adherence was considered in Model 1 that compared MIGS with
pharmacotherapy. Rates of surgical complications were incorporated for all modelled
surgical interventions.

The findings of the Economic Evaluation suggested that, over a lifetime (i.e., factoring
subsequent treatment as disease progresses, where relevant), the cost-effectiveness of
MIGS varied depending on the comparator and the patient population. Compared with
pharmacotherapy, the ICUR for MIGS was $18,808 per QALY gained in patients with
moderate glaucoma and, when MIGS was combined with cataract surgery compared with
cataract surgery alone in patients with mild glaucoma, the ICUR was $63,626 per QALY. In
patients with mild glaucoma, MIGS was dominated by laser therapy (i.e., MIGS was more
costly and less effective than laser therapy). In the remaining comparisons involving filtration
surgery as the comparator, filtration surgery was found to be both more costly and more
effective. Specifically, the ICUR for filtration surgery ranged from $10,093 to $121,959 per
QALY depending on the baseline severity of patients when compared with MIGS and, if
combined with cataract surgery, the ICUR for filtration surgery with cataract surgery was
$14,968 per QALY compared with MIGS with cataract surgery.

8.2 Access

One of the greatest barriers to the implementation of MIGS in Canada is the issue of access
at both the system and patient level.

8.2.1 System Level

At a system level, access varies for patients living in different geographical regions, and
Canada’s considerable geographical size can create difficulties in caring for patients with
glaucoma that live rurally or remotely. This difficulty can be because of long distances to a
suitable facility, fewer specialized surgeons available for care, and problems attracting
trained and experienced ophthalmologists to the area. Due to this potentially lowered access
to MIGS devices and procedures and specialized ophthalmology resources, rurally or
remotely located patients may be referred to receive surgical interventions much later in the
glaucoma treatment pathway, and at that stage, surgeons may opt to refer patients for more
invasive procedures. In the Patients’ Perspectives and Experiences Review, no studies
included the perspectives and experiences of persons from rural or communities. However,
the Patients’ Perspectives and Experiences Review team engaged with patients who
described the systemic burdens of having to travel to access MIGS and follow-ups that
included direct (e.g., cost of gas, hotel stays, and meals) and indirect costs to patients (e.g.,
time off work for caregivers).

Although these are relevant cost considerations that may impact access to MIGS, the
Economic Evaluation was aligned to the decision problem with the intent of producing
economic evidence that would be specifically relevant and useful to decision-makers in
Canada’s publicly funded health care system. As such, costs included in the analyses were
specific to those paid by a public Ministry of Health and may not reflect potential indirect cost
impacts from a broader societal perspective (e.g., costs borne by patients). Differential
access to MIGS devices and procedures may create disparities in care across geographical
locations in Canada.

The Canada Health Act does not speak to the level of care that Canadians should expect
when living in rural and remote as opposed to urban areas. '%8 This silence, and its
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ramifications across provincial health acts, makes it difficult to judge to what degree
geographical barriers to access are unjust or reasonable given the reality of a vast country
with finite resources in the health care system. From an ethical perspective, geographical
barriers to access raise the question of whether MIGS should be allocated preferentially to
patients in rural or remote areas for the sake of promoting equity in health outcomes and
burdens associated with treatment.

8.2.2 Patient Level

At a patient level, access to MIGS can vary due to the surgery itself not being an insurable
benefit in the majority of provinces, necessitating the procedure or device be paid for by the
facility or the patient. Unfortunately, as facilities have a restricted budget that is often shared
with other specialties, this can be a barrier to implementing MIGS. Physicians have identified
hospital funding models as a factor that creates challenges in allowing access for all
patients, although current funding models may assist in controlling costs and managing
pressure from industry. In facilities that can, or do, provide MIGS, these facilities can only
fund a small fraction of the potential types of MIGS devices or procedures available for
patients. Additionally, as the number of MIGS surgeries increases, the time in the OR
required for these surgeries also increases, which may lengthen wait lists for patients who
require the intervention.

Findings from the Patients’ Perspectives and Experiences Review indicated that as patients
are diagnosed through routine eye exams, those who do not get routine eye exams are at
greater risk of not being diagnosed or of a delayed diagnosis. Those without health
insurance and who are unable to pay out-of-pocket costs, and those who are without access
to optometrists are likely at greatest risk of not having routine eye exams (including
individuals located in more rural or remote settings, where there may be fewer numbers of
trained optometrists or ophthalmologists). Delayed diagnoses until a more advanced
condition also means that patients may no longer be considered eligible for MIGS and thus
only have access to more invasive procedures.

The economic model assumed that MIGS devices and procedures would be fully covered by
a Ministry of Health. However, at present, treatment with MIGS is not covered by all
provinces. In such instances, patients may instead need to pay out-of-pocket for their MIGS
devices. For patients who lack the financial means to pay privately for a MIGS device, or for
those whose glaucoma could in principle be treated through medication but are unable to
use eye drops as prescribed, the unclear status of MIGS as an “optional upgrade” versus a
“medical need” may itself be a barrier to access. One specialist might consider a patient’s
circumstances insufficient grounds for offering that patient one of a limited supply of MIGS
devices at a given facility, even though a different specialist might judge a patient in identical
circumstances to clearly present medical need for MIGS treatment. Clearer guidelines on
when and for whom MIGS should be considered a medical need will reduce barriers
currently created by the discretionary interpretation of these concepts by professionals and
health systems.

8.3 Professional Considerations

Glaucoma is a chronic condition, and as such, patient—provider relationships are central to
patients’ experiences of treatment. Patients appreciate professionals who support shared
decision-making, and who listen and respond to their concerns. As such, providers can play
an important a role in educating patients about glaucoma, and may assist patients in
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confronting fears of blindness and improve their willingness to use aids and seek
accommodations.

Implementation of a technology is often dependent on the diffusion of the technology into the
professional community. Many physicians are “early adopters” of newer technology,
including MIGS devices and procedures, although many physicians take a more cautious
approach before integrating newer interventions into practice. As MIGS are relatively new
technologies, this diffusion may not yet be complete. Nonetheless, new graduates of
ophthalmology are frequently trained in MIGS devices and procedures, and often expect this
training.

In Canada, there is a lack of appropriate formal credentialing or training standards with
respect to MIGS for ophthalmologists. As MIGS have been noted to have a considerable
learning curve and require technical abilities that may be challenging,189 this lack of training
standards may pose an issue for implementing MIGS in Canada.

Additionally, MIGS are not included in many ophthalmology clinical practice guidelines168
and this lack of guidance can create difficulties for surgeons when deciding which patients
are suitable candidates for MIGS, which MIGS are clinically appropriate, and which MIGS to
fund in their facility. However, the role of MIGS in glaucoma management is acknowledged
in the recent CGS position statement, with some potential indications outlined.'®® Despite
this, there is a lack of formalized indications for the use of MIGS, leading surgeons to use
their clinical discretion in selecting patients for MIGS, which may not reflect clinical need. As
such, it is possible that providers’ perceptions of patients’ “compliance” may influence
patient selection for MIGS. This could have the effect of rewarding “compliant” patients with
access to MIGS, while those struggling with other treatment regimens are overlooked as
“noncompliant.”

Moreover, it is probable that clinical discretion is influenced by the available evidence
regarding effectiveness and safety, the state of which is in its infancy. Authors of the majority
of studies in the Clinical Review reported several disclosures, including financial or non-
financial support from industry, other involvement with industry (e.g., consulting for, or
employee of, industry), or having other interests in manufacturer companies (e.g.,
shareholder, stock holder or patent holders). Therefore, MIGS devices and procedures with
greater manufacturer support are likely to be better represented in the literature and
therefore have more available evidence regarding clinical effectiveness and safety and
subsequently greater uptake.

In the current landscape of MIGS use in Canada, the potential for conflicts of interest arises
from incentives that institutions and professionals may have to recommend the use of
specific MIGS devices to patients for reasons extraneous to patients’ individual
circumstances and needs. Remedies to prevent and mitigate conflicts include transparency
by surgeons and institutions in acknowledging all potential conflicts, institutional oversight in
granting privileges for innovative surgeries, and candid discussion with patients.

The challenges professionals face in ensuring patients’ informed consent with respect to the
potential use of MIGS begin with full candour about the clinical unknowns and uncertainties
around MIGS in general and around specific MIGS devices and procedures. Beyond this,
ensuring informed consent must also include assessing patients’ full understanding of the
broader implications of various treatment choices in the context of patients’ individual
circumstances (such as financial or geographical). These requirements make informed
consent a complicated responsibility to carry out.
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In order to advance more personalized selection of MIGS for patients, it will be essential for
health systems, facilities, and professionals to assign and carry out the responsibility of
tracking and reporting outcomes of MIGS usage.

8.4 Population Considerations

In the Clinical Review, men and women were equally represented across studies, and the
majority of patients were white. This is notable because race is an important risk factor for
glaucoma.?"“’7 Similarly, none of the studies in the Patients’ Perspectives and Experiences
Review included the perspectives and experiences of Indigenous persons or communities.
However, the issue of potential delayed diagnosis without routine eye exams may be a
concern given issues with access to health care in Indigenous communities.

An important factor to consider in advancing fair access to MIGS is the demographic make-
up of Canada’s population with respect to racialized and ethnic groups, their distinctive risk
factors for glaucoma, and the way in which societal relationships may affect their
interactions with health care systems in general and glaucoma treatment in particular.
Studies in the US have found that populations of African and Latino ancestry appear to have
a higher risk of OAG and worse medical outcomes during the disease course.'®®"® The
reasons for these differences are unknown, and how much emphasis should be put on
racialized identities and genetic factors (as opposed to social, economic, and cultural ones)
in understanding and countering health inequities is controversial.'®*'®® Nonetheless,
targeting interventions and research at racialized groups seems justifiable at present. In the
US, researchers are beginning to study the use and performance of MIGS across races,
ethnicities, genders, ages, and regions.166

While it is unknown what bearing factors identified in US populations have for racialized
populations in Canada, it is highly likely that continuities and parallels do exist and must be
taken into account when considering optimal MIGS use in Canada. It will be essential to
gather data specific to the current and future demographic make-up of the Canadian
population in order to guide decisions about optimal MIGS use. Such considerations also
apply to the circumstances and needs of Canada’s Indigenous populations, for whom
potential genetic factors combine with common comorbidities, remote and rural residence,
and histories of injustice to create distinctive needs for glaucoma prevention, treatment, and
research.

Different types of glaucoma have different characteristics, and it is theoretically possible that
MIGS may have greater clinical effectiveness or safety in certain types of glaucoma. All
studies in the Clinical Review included primarily patients with OAG, and approximately two-
thirds of the studies also included patients with different types of glaucoma (e.g.,
pseudoexfoliation, pigmentary, or angle-closure glaucoma). Due to the nature of the data, it
was not possible to examine potential differences in treatment effects by type of glaucoma.
As the Economic Evaluation reflected the patient population represented within the clinical
studies, the economic findings are primarily reflective of patients with OAG. The Economic
Evaluation therefore shared similar limitations as it was not possible to address whether
costs-effectiveness of MIGS would differ by other types of glaucoma.

MIGS have generally been indicated for patients with mild-to-moderate glaucoma who have
a lesser requirement for lowering IOP."%" The Canadian Glaucoma Society’s position
statement also indicates MIGS for this use.'®In the present Clinical Review, information on
glaucoma severity was reported in approximately two-thirds of the included studies, and
eyes with mild-to-moderate glaucoma were most commonly included although roughly one-
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third of studies also included eyes with advanced or severe glaucoma. Results were
presented for the complete study samples (i.e., pooled across patients with different levels
of severity) and analyses by glaucoma severity were not possible. At present, the majority of
the available evidence represents patients with mild-to-moderate glaucoma, with a relatively
homogenous range in pre-intervention IOP, and additional work to discern differences in
effectiveness by glaucoma severity is needed.

As such, the majority of the findings from the economic models reflect the potential cost-
effectiveness of MIGS in patients who are receiving treatment at an early stage of glaucoma.
However, as disease severity can impact costs, utilities, and options for subsequent
treatment, the Economic Evaluation was stratified by baseline severity when such clinical
data existed (i.e., comparison of MIGS with filtration surgery). The results from this set of
comparisons highlight the fact that the cost-effectiveness of MIGS may depend on the
severity of glaucoma.

Therefore, population characteristics (such as type and severity of glaucoma and community
attributes) may influence the effectiveness, cost-effectiveness, access to, and experience of
MIGS.

8.5 Generalizability

In the Clinical Review, seven®7879.828387.88 ¢ 35 ot dies were conducted, at least in part, in

Canada. The majority of the evidence was from developed countries, and is likely
generalizable to the Canadian context. The Economic Evaluation was based on these
clinical studies to inform relative treatment effects and further incorporated natural history of
glaucoma from a large Canadian study.'” Furthermore, costs and resource utilization were
from Canadian sources; the findings are expected to be generalizable to the Canadian
context.

The Implementation Issues Analysis was comprised of consultations with physicians
practicing in Canada and also included findings from Canadian literature. However, the
majority (95%) of the informants were clinicians located in urban areas, limiting the
generalizability of the results to more rural or remote jurisdictions.

The findings of the Patients’ Perspectives and Experiences Review included patients with
glaucoma in similar health care contexts to most urban and suburban Canadian settings.
The patients who the team interviewed were all based in rural areas (two in Ontario, one in
Nova Scotia) and expressed similar perspectives and experiences. Taken together, this
suggests the findings are largely generalizable to the Canadian context, while recognizing
that individual patients have a diversity of experiences and perceptions relating to glaucoma
and its treatment.

Many of the ethical and social issues around optimal MIGS use discussed in the Ethical
Issues Analysis are explicitly relevant to the Canadian context in terms of barriers to equity
created by Canadian health systems and by rural or remote locations. The most significant
gap concerns the emerging research on glaucoma treatment and MIGS use for racialized
groups in the US, given that no comparable research has yet been done in Canada. The
considerations around professional conflicts of interest and responsibilities in the context of
surgical innovation present no obvious concerns with respect to their validity in Canadian
contexts.
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8.6 Limitations

8.6.1 Evidence Gaps

Although MIGS are categorized as a particular class of interventions, each MIGS is unique
in its structure and/or mechanism of action, and different MIGS may have different clinical
effectiveness or safety profiles. Thus, while results in the present work are presented for
“MIGS” overall, it should be recognized that these are a group of distinct interventions, and
future work may identify superiority of a subset of these devices or procedures for particular
patients. Differences in the use of these devices and procedures extends past the physical
devices themselves, as explored in the Implementation Issues Analysis, and can also
include differences in the learning curves of each device or procedure, and differences in
OR time. In addition, there is some ambiguity in the field regarding what devices and
procedures should rightly be classified as MIGS. In the Clinical Review, the 11 MIGS
devices and procedures that were approved for use by Health Canada as of June 2018 were
included; it is acknowledged that others exist (e.g., the InnFocus MicroShunt). Given the
variety of available devices and procedures, it is unsurprising that there was substantial
clinical heterogeneity in the available evidence. At present, there is insufficient evidence
directly comparing the clinical effectiveness or safety of different MIGS, and there was no
definitive evidence regarding which MIGS might be preferable, either overall or for a subset
of patients.

As noted, these limitations to the Clinical Review also transferred over to the Economic
Evaluation. The comparative cost-effectiveness of different MIGS devices and procedures
could not be addressed. In addition, this review was conducted at a time of growing
research interest in glaucoma. In particular, one area with implications to economic
modelling is the natural history of glaucoma. To model the lifetime economic implications of
treatment, the economic model had to incorporate the expected natural history of the
condition. This was conducted by using the Hodapp-Parrish-Anderson grading scale and
incorporated a Canadian randomized controlled trial that had reported VF changes over time
in patients with glaucoma.107 According to the clinical expert consulted on this review, a
growing number of studies are expected in the coming years evaluating the natural history of
glaucoma. As such studies become available, face validity of the model will need to be
reassessed. The economic model may need to be revised to reflect new insights to natural
history in modelling the long-term clinical and economic effects. However, this study only
had a median follow-up duration of six years and, to model a lifetime, extrapolations were
required. Given the uncertainty associated with extrapolations, sensitivity analysis was
conducted with a faster disease progression and the model findings were found to be
relatively robust to changes in the natural history of glaucoma.

In the Implementation Issues Analysis there was representation from Alberta, British
Columbia, Manitoba, New Brunswick, Newfoundland and Labrador, Nova Scotia, Ontario,
Prince Edward Island, Yukon, and Quebec, but not all provinces or territories responded to
an interview request before the deadline. Additionally, views and opinions from interviewed
stakeholders may not have been fully representative of all facilities, stakeholders, or
Canadian jurisdictions, but may have reflected personal experiences. There was a lack of
literature regarding implementation issues in Canada specifically. Additionally, as MIGS is a
quickly evolving research space, implementation issues involving MIGS may also change
rapidly; some implementation issues that were described may no longer be of relevance or
there may be novel issues that were not captured.
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Qualitative studies on patients’ experiences and perceptions of glaucoma and its treatment
have focused largely on issues of effective use of medications. No included studies
concerned MIGS specifically and only two studies included patients’ views and experiences
with surgery; thus, there are substantial limitations in what is known about patients with
glaucoma with glaucoma’s experiences with glaucoma surgeries including MIGS.
Stakeholder feedback emphasized that these limitations are important evidence gaps and
highlighted how little is known about the perspectives and experiences of patients with
glaucoma about their health care and treatment more broadly. Few studies explored
patients’ experiences of glaucoma surgery and providers’ experiences and perceptions of
caring for patients with glaucoma.

Notable limitations for the Ethical Issues Analysis included the lack of published literature on
ethical and social issues related to MIGS, and the lack of perspectives from specialists who
thus far have decided not to use MIGS in treating patients with glaucoma.

8.6.2 Inconsistency of Results

There was substantial clinical heterogeneity in the Clinical Review. Specifically, sources of
heterogeneity included differences across studies in population characteristics (e.g., type
and severity of glaucoma), interventions and comparators (i.e., 24 different comparisons
across the 32 included studies), outcomes (e.g., measured using different methods), time
points (e.g., different follow-up duration), and study designs. As a result, it was not possible
to evaluate the consistency of results.

Issue that were raised during patient engagement were not consistently identified in the
literature. For example, patients raised the issue of costs associated with travel for care or
for replacing eye wear; however, this concern was absent from the published literature.
Inconsistency between interviews with patients and the published literature may be due to
the absence of studies on glaucoma surgery and MIGS specifically.

8.6.3 Quality of Evidence

In the Clinical Review, the quality of the evidence ranged from very low to high, although the
majority of the evidence was of very low or low quality. The most common concerns with the
evidence were: 1) serious risk of bias that reduced the level of confidence in the observed
effects, and 2) serious imprecision (e.g., only a single study for a given comparison, no
measures of variability, or wide variability leading to uncertainty about the true magnitude of
the effect). In addition, it was an a priori decision to describe the overall findings using the
longest available follow-up time point (regardless of the end point selected by the authors)
because this is most meaningful clinically; however, this may have resulted in insufficient
statistical power to detect treatment effects in some cases (e.g., because studies were
powered for a different outcome or time point, or no power calculation was conducted to
guide appropriate enrolment, making statistical power was unclear). In contrast, in some
studies the investigators carried out a multiplicity of analyses without an adequate statistical
plan, which may have resulted in the detection of spurious associations. Given the
heterogeneity in comparisons, few meta-analyses were possible, and those that were
conducted were of limited utility (e.g., because it was only possible to pool absolute values
at follow-up, rather than pooling change from baseline). Evidence for the primary outcome of
interest was extremely limited (i.e., QoL was only examined in a single study), and
conclusions were based on secondary outcomes.
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Included studies in the Patients’ Perspectives and Experiences Review were assessed
overall as being of low quality, frequently due to methods that collected thin data or reported
superficial or non-robust findings. Most studies poorly reported participant characteristics,
including age, disease severity, and time since diagnosis. The impact of poor quality studies
prohibited the ability to isolate and describe the experiences of those with early or moderate
glaucoma who would be eligible for MIGS.

For feasibility reasons only studies published in English or French were eligible for inclusion
in both the Clinical Review and the Patients’ Perspectives and Experiences Review. It is
acknowledged that there is a potential for language bias when language restrictions are
used; however, there is also evidence for minimal impact of including studies published in
other languages.

8.6.4 Assumptions

Several assumptions were required in order to construct the economic model. For instance,
the natural history of glaucoma had to be modelled over a lifetime time horizon. Health
states in the economic model were defined according to the Hodapp-Parrish-Anderson
grading scale and, as research continues to evolve in the area of VF staging and disease
progression, the conceptualization of the economic model may need to be revisited. Within
the clinical studies, treatment effects were most commonly described as a change in IOP
and the economic model had to utilize a predictive equation to describe the relationship
between a clinical change in IOP and its impact on VF. Confirmatory research remains
necessary to evaluate the predictive ability of this equation that was used in the economic
model. Where possible, sensitivity analyses were conducted to address the potential impact
of these assumptions on the economic findings. For the most part, the model was found to
be robust to these assumptions as sensitivity analyses found that the model was most
sensitive to parameters pertaining to the relative effectiveness of treatments and the costs
associated with MIGS.

In the Patients’ Perspectives and Experiences Review it became apparent that normative
ideals surrounding patient compliance acted as a starting point for many of the included
studies. By focusing lines of questioning on what constitutes “barriers” or “facilitators” to
patient compliance, these studies embrace an assumption that physicians’ treatment goals
of lowering IOP are reflective of patients’ treatment goals. As noted in the review, this
assumption tends to miss the mark as increases in IOP largely go unnoticed by patients
whose treatment goals pivot around concerns with improved clinical interactions, decreased
medication burdens, and eventual sight loss. This assumption created a slippage that
prevented the review from seriously engaging with the challenges of existing
pharmacotherapies for glaucoma as a way of identifying or examining the potential benefits
or detriments of MIGS for patients.

8.7 Directions for Future Research

In order to facilitate decisions around appropriate patient selection, detailed reporting of
patient characteristics, including treatment history, and type and severity of glaucoma, is
required. Long-term follow-up and measurement of direct, patient-important end points (e.g.,
VF, QoL, and AEs) will provide greater insight regarding the comparative clinical
effectiveness and safety of MIGS over time, and will enable a more targeted Economic
Evaluation. In general, comparative evidence from head-to-head study designs is needed.
Furthermore, as the economic model was sensitive to the costs of MIGS, detailed micro-

CADTH OPTIMAL USE Optimal Use of Minimally Invasive Glaucoma Surgery: A Health Technology Assessment 165



CADTH

costing of MIGS procedures may allow for greater certainty in the true absolute and
incremental costs of MIGS to better inform the potential economic value of MIGS.

Implementation analyses would benefit from future research into aspects of the CICI
INTEGRATE-HTA framework'”” that were not present in the literature, including setting,
geographical area, epidemiology, socioeconomic and sociocultural aspects, politics, and
legal aspects. Implementation research regarding MIGS may also benefit from branching out
into surveys involving more general ophthalmologists and cataract surgeons, to gain their
perspective on MIGS use in Canada, as they may be able to perform MIGS surgeries in
addition to surgical ophthalmologists.

There is a need for well-designed qualitative studies that focus on the patients’ and
providers’ perceptions and experiences with MIGS before and after surgery. Additionally,
further qualitative research in patients with glaucoma would benefit from improved reporting
of participants’ disease severity and time since diagnosis and attention to the way these
factors influence patients’ perspectives and experiences.

Two important areas for further research relevant to the ethical and social concerns are: 1)
knowledge of how glaucoma treatment in general and MIGS treatment options in particular
intersect with racialized groups within Canada’s demographic make-up; and 2) whether and
how specialists can reasonably incorporate patients’ circumstantial details (e.g., financial
means, geographical constraints) into informed-consent discussions around potential choice
of MIGS as a glaucoma treatment.

MIGS devices and procedures are relatively new, and research regarding MIGS is still in its
infancy. Indeed, the number of publications concerning MIGS has increased steadily over
the past decade (Figure 1), and there are several registered clinical trials underway along
with additional follow-up from existing clinical trials. During the preparation of this report an
additional relevant study was published,200 an in-press study was submitted by a
manufacturer®®’ (both largely consistent with other findings), and an additional MIGS device
was approved for use in Canada (the Hydrus Microstent). As manufacturers and clinicians
continue to innovate, the ongoing development and refinement of MIGS is anticipated. As
additional research into the clinical effectiveness and safety, cost-effectiveness, patients’
perspectives and experiences, ethical issues, and implementation issues of MIGS devices
and procedures for adult patients with glaucoma emerges, reassessment will be needed.
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9. Conclusions

Overall, the findings from the Clinical Review suggested that, primarily in patients with mild-
to-moderate OAG, there was insufficient evidence for the comparative clinical effectiveness
and safety of MIGS versus pharmacotherapy, laser therapy, different MIGS (i.e., one type of
MIGS versus another), or filtration surgery. The clinical effectiveness of MIGS in
combination with cataract surgery tended to be more favourable than cataract surgery alone;
however, findings for comparative safety were mixed. There was insufficient evidence for the
comparative clinical effectiveness and safety of MIGS in combination with cataract surgery
versus filtration surgery in combination with cataract surgery. These conclusions were based
largely on indirect outcomes (i.e., IOP and number of medications as surrogates for VF and
Qol, respectively); particularly in the context of such inconclusive clinical outcomes,
increased attention to patient-important outcomes (e.g., health-related Qol) is imperative.
This evidence should be interpreted with caution, given that, although MIGS are categorized
as a particular class of interventions, each is unique in terms of its structure and mechanism
of action, and may reasonably be anticipated to have different clinical effectiveness and
safety profiles. There was insufficient evidence to offer specific conclusions regarding
individual MIGS devices and procedures, and there was no definitive evidence regarding
which MIGS might be preferable, either overall or for a subset of patients.

Definitive conclusions on the attractiveness of MIGS from a cost-effectiveness perspective
to inform its potential place in therapy are precluded given the uncertainty in the analysis
and the heterogeneity in the clinical data. The Economic Evaluation provided some early
signals to scenarios where MIGS may be economically attractive. By incorporating the
available Clinical Review findings on relative efficacy and safety of MIGS, the Economic
Evaluation found that the lifetime cost-effectiveness of MIGS differed according to the
treatment modality being compared and the baseline disease severity. Specifically, MIGS
seemed to offer more clinical benefit at a higher cost when compared with pharmacotherapy
or when performed in combination with cataract surgery instead of cataract surgery alone.
Results were sensitive to costs associated with MIGS and the purported long-term benefits
of MIGS. These findings highlight the fact that specific situations may exist whereby MIGS
may be cost-effective but, if used indiscriminately, MIGS may not always be the most cost-
effective treatment option for certain patients.

Current treatments for glaucoma in the form of eye drops were highly disruptive for patients
who welcomed the opportunity to reduce or eliminate the need to take eye drops. Patients’
perceptions and experiences of glaucoma were highly shaped by the societal
understandings and awareness of glaucoma and of blindness. While treatments may reduce
IOP and slow the progression of their glaucoma, once diagnosed, patients moved through
the world with glaucoma. Experiencing glaucoma as a chronic condition, patient—provider
relationships were central to patients’ experiences with glaucoma treatment and provided an
opportunity to assist patients to become acquainted with glaucoma, improve adherence, and
adjust to vision changes.

Implementation of MIGS in Canada is a multi-factorial issue, including factors such as
funding models, organization, and professional considerations. Currently, access is limited
for many Canadians because of geography or setting, restricted supply of the technology, or
slow uptake of the technology by providers.

Ethically and socially relevant issues include the need for guidelines to help institutions and
surgeons fairly allocate MIGS under conditions of scarcity; concerns about public coverage

CADTH OPTIMAL USE Optimal Use of Minimally Invasive Glaucoma Surgery: A Health Technology Assessment 167



CADTH

versus private payment for MIGS, as well as diverging views of MIGS as an “optional
upgrade” or a medical need; and concerns about equitable access to MIGS for patients
living in rural and remote locations and for patients from certain racialized groups. Ethical
concerns related to the context of surgical innovation include conflicts of interest;
assignment of responsibility for tracking and reporting outcomes of MIGS usage; and
challenges defining and carrying out surgeons’ responsibility to enable informed patient
consent with respect to the potential use of MIGS.

This is a rapidly changing field and as substantial new evidence regarding the clinical
effectiveness and safety, cost-effectiveness, patients’ perspectives and experiences, ethical
issues, and implementation issues of MIGS devices and procedures emerges,
reassessment will be needed.
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