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State Guidelines

As of the publication of this policy, there are no applicable Medi-Cal guidelines (Provider Manual or
All Plan Letter). Please refer to the Policy Statement section below.

Policy Statement

In the absence of any State Guidelines, please refer to the criteria below.

I.  Verteporfin photodynamic therapy as monotherapy may be considered medically
necessary as a treatment of choroidal neovascularization associated with age-related
macular degeneration, pathologic myopia, presumed ocular histoplasmosis, chronic central
serous chorioretinopathy, or choroidal hemangioma.

Il.  Verteporfin photodynamictherapyis considered investigational as monotherapy for other
ophthalmologic disorders.

ll.  Verteporfin photodynamictherapyis considered investigational when used in combination
with one or more of the antivascular endothelial growth factor therapies: ranibizumab
(Lucentis®), bevacizumab (Avastin®), aflibercept (Eylea®), brolucizumab-dbll (Beovu®), or
faricimab-svoa (Vabysmo®) as a treatment of choroidal neovascularization associated with
age-related macular degeneration, pathologic myopia, presumed ocular histoplasmosis,
central serous chorioretinopathy, choroidal hemangioma, or for other ophthalmologic
disorders.

Policy Guidelines

U.S. Food and Drug Administration (FDA) labeling for verteporfinindicates that the physician should
reevaluate theindividual every 3months and, if choroidal neovascularization leakage is detected on
fluorescein angiography, therapy should be repeated. However, total number of treatments is not
addressed by the FDA. Evidence defining when treatment should stop is not available, but experts
have suggested stopping “when the situation is judged to be ‘futile’.” FDA labeling states that the
"safety and efficacy of Visudyne beyond 2 years have not been demonstrated.”

Acute central serous chorioretinopathy refers to self-limiting disease that resolves spontaneously
over afew months without anytreatment. Chronic central serous chorioretinopathy has been defined
as a serous macular elevation, visible biomicroscopically or detected by optical coherence

tomography, thatis associated with retinal pigment epithelial atrophic areas and subtle leaks or ill-
defined staining by fluorescein angiography; it does not resolve spontaneously within a few months.

Coding
See the Codes table for details.
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Description

Verteporfin photodynamic therapy is a treatment modality designed to selectively occlude ocular
choroidal neovascular tissue. The therapy is a 2-step process, consisting of an injection of the
photosensitizer verteporfin, followed 15 minutes later by laser treatment to the targeted sites of
retinal neovascularization. The laser treatment selectively damages the vascular endothelium,
thereby occluding choroidal neovascularization tissue. Individuals may be retreated if leakage from
choroidal neovascularization persists.

Summary of Evidence

Age-Related Macular Degeneration

For individuals who have classic choroidal neovascularization due to age-related macular
degeneration who receive verteporfin photodynamic therapy, the evidence includes randomized
controlled trials (RCTs) and systematic reviews of controlled trials. Relevant outcomes are symptoms,
changein disease status, functional outcomes, and quality of life. Multiple RCTs have supported the
superiority of verteporfin photodynamic therapy in reducing vision loss and decreasing retinal
thickness compared with placebo orsham procedure. The evidence is sufficient to determine thatthe
technology results in an improvement in the net health outcome.

Forindividuals whohave choroidal neovascularization due to age-related macular degeneration who
receive verteporfin photodynamictherapy plus antivascular endothelial growth factor therapy, the
evidence includes 2 confirmatory RCTs (and their multiple analyses), multiple smaller RCTs, and a
meta-analysis of existing trials. Relevant outcomes are symptoms, change in disease status,
functional outcomes, and quality of life. This evidence does not demonstrate improvements in visual
acuity using combination therapy compared with antivascular endothelial growth factor
monotherapy. Combination therapy may reduce the number of intravitreal injections needed, but
thisresult has not been consistently reported across studies. The evidence is insufficient to determine
that the technology results in an improvement in the net health outcome.

Forindividuals whohave choroidal neovascularization due to age-related macular degeneration who
receive verteporfin photodynamic therapy plus corticosteroids and/or antivascular endothelial
growth factor therapy, the evidence includes 3 small RCTs. Relevant outcomes are symptoms,
changein disease status, functional outcomes, and quality of life. The evidence does not demonstrate
improvements in visual acuity with combination therapy. The evidence is insufficient to determine
that the technology results in an improvement in the net health outcome.

Pathologic Myopia

For individuals who have choroidal neovascularization due to pathologic myopia who receive
verteporfin photodynamic therapy, the evidence includes a subgroup analysis from a large RCT.
Relevant outcomes are symptoms, change in disease status, functional outcomes, and quality of life.
The subgroup analysis showed verteporfin photodynamic therapy was more effective than placebo
in preventingvisionloss atlyear but not in the second year. The evidence is sufficient to determine
that the technology results in an improvement in the net health outcome.

For individuals who have choroidal neovascularization due to pathologic myopia who receive
verteporfin photodynamictherapy plus antivascular endothelial growth factor therapy, the evidence
includes a small RCT and aretrospective cohortstudy. Relevantoutcomes are symptoms, change in
disease status, functional outcomes, and quality of life. The single RCT was likely underpowered to
detect a clinically meaningful change in visual acuity outcomes. The retrospective cohort study did
not demonstrate improvements in visual acuity with combination treatment. The evidence is
insufficient to determine thatthe technology results in an improvement in the net health outcome.
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Presumed Ocular Histoplasmosis

Forindividuals whohave choroidal neovascularization due to presumed ocular histoplasmosis who
receive verteporfin photodynamic therapy, the evidence includes a small RCT and a prospective
cohort study. Relevantoutcomesare symptoms, changein disease status, functional outcomes, and
quality of life. Lack of acontrolarmin the prospective cohort study and 50% lost to follow-up in the
RCT preclude a meaningful interpretation of data of observed improvements in visual acuity
outcomes. The evidenceis insufficient to determine thatthe technology resultsin an improvement in
the net health outcome.

Central Serous Chorioretinopathy

Forindividuals who have choroidal neovascularization due to acute central serous chorioretinopathy
who receive verteporfin photodynamic therapy,the evidenceincludes 2 RCTs. Relevantoutcomesare
symptoms,changein disease status, functional outcomes, and quality of life. Although the evidence
has demonstrated thatfull and reduced doses of verteporfin photodynamictherapy result in a small
improvement in visual acuity outcomes, the improvements did not meet clinically meaningful
thresholds. The evidenceis insufficient to determine that the technologyresults in animprovement in
the net health outcome.

For individuals who have choroidal neovascularization due to chronic central serous
chorioretinopathy who receive verteporfin photodynamic therapy, the evidence includes multiple
retrospective studies. Relevant outcomes are symptoms, change in disease status, functional
outcomes, and quality of life. Although this relatively large body of retrospective studies has shown
that half-dose verteporfin photodynamictherapy yields positive functional and anatomic outcomes
while, at the same time, reducing the potential adverse events associated with conventional
verteporfin photodynamictherapy, data from RCTsfor multiple verteporfin photodynamic therapy
strategies are lacking. The evidence is insufficient to determine that the technology results in an
improvement in the net health outcome.

Polypoidal Choroidal Vasculopathy

Forindividuals whohave choroidal neovascularization due to polypoidal choroidal vasculopathy who
receive verteporfin photodynamictherapy, the evidence includes several prospective cohort studies
and a meta-analysis of 2 RCTs. Relevant outcomes are symptoms, change in disease status,
functional outcomes, and quality of life. Prospective cohortstudies have reportedfavorable anatomic
and visual acuity outcomes for patients treated with verteporfin photodynamic therapy. However,
RCTs comparing verteporfin photodynamic therapy with antivascular endothelial growth factor
therapies have reported no statistically significant differences in visual acuity outcomes. The
evidenceisinsufficient to determine that the technology resultsin animprovement in the net health
outcome.

Forindividuals who have choroidal neovascularization due to polypoidal choroidal vasculopathy who
receive verteporfin photodynamictherapy plus antivascular endothelial growth factor therapy, the
evidenceincludes a meta-analysis of 7 RCTs, and retrospective cohort studies. Relevant outcomes
aresymptoms, changein disease status, functional outcomes, and quality of life. Results of the meta-
analysis failed to demonstrate statistically significant differences in visual acuity outcomes. The
evidenceisinsufficient to determine that the technology resultsin animprovement in the net health
outcome.

Choroidal Hemangioma

Forindividuals who have choroidal neovascularization due to choroidal hemangioma who receive
verteporfin photodynamic therapy, the evidence includes a systematic review of case series and a
prospective cohort study. Relevant outcomes are symptoms, change in disease status, functional
outcomes, and quality of life. Although the prospective cohort suggested a favorable effect of
verteporfinphotodynamictherapy on various visual acuity and anatomic outcomes in patients with
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choroidalhemangioma, data from RCTs are lacking. The evidence is insufficient to determine that
the technology results in an improvement in the net health outcome.

Angioid Streaks

Forindividuals whohave choroidal neovascularization due to angioid streakswho receive verteporfin
photodynamictherapy, the evidence includes a systematicreview of case series. Relevant outcomes
are symptoms, changein disease status, functional outcomes, and quality of life. Data from multiple
case series have shown conflicting results for visual acuity outcomes. The evidence is insufficient to
determine that the technology results in an improvement in the net health outcome.

Inflammatory Chorioretinal Conditions

Forindividuals whohave choroidal neovascularizationdue to inflammatory chorioretinal conditions
who receive verteporfin photodynamic therapy, the evidence includes a systematic review of case
reports. Relevant outcomes are symptoms, change in disease status, functional outcomes, and
quality of life. Methodologic limitationslimit the conclusions drawn from 15 case reports (total N=115
patients) of multiple disease indications. The evidenceis insufficientto determine thatthe technology
results in an improvement in the net health outcome.

Additional Information

2012 Input

Clinicalinput obtained in 2012 supported the use of verteporfin photodynamic therapyfor pathologic
myopia, presumed ocular histoplasmosis, acute central serous chorioretinopathy, chronic central
serous chorioretinopathy, and choroidal hemangioma. Therefore, verteporfin photodynamic therapy
may be considered medically necessary for these indications.

Related Policies

e N/A

Benefit Application

Blue Shield of California Promise Health Plan is contracted with L.A.Care Health Planfor Los Angeles
County and the Department of Health Care Services for San Diego County to provide Medi-Cal
health benefits to its Medi-Cal recipients. In order to provide the best health care services and
practices, Blue Shield of California Promise Health Plan has an extensive network of Medi-Cal
primary care providersand specialists. Recognizing the rich diversity of its membership, our providers
are given training and educational materials to assist in understanding the health needs of their
patients as it could be affected by a member's cultural heritage.

The benefit designs associated with the Blue Shield of California Promise Medi-Cal plans are
described in the Member Handbook (also called Evidence of Coverage).

Regulatory Status

In 2000, verteporfin (Visudyne®; Novartis [now Bausch & Lomb]), an intravenous photodynamic
therapy agent, was approvedby the FDAfor the treatment of age-related macular degeneration in
individuals with predominantly classic subfoveal choroidal neovascularization. Subsequently, in 2001,
the indication was expanded to include presumed ocular histoplasmosis and pathologic myopia.
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Health Equity Statement

Blue Shield of California Promise Health Plan’s mission is to transformits health care delivery system
into onethatis worthy of families and friends. Blue Shield of California Promise Health Plan seeks to
advance health equity in supportof achieving Blue Shield of California Promise Health Plan’s mission.

Blue Shield of California Promise Health Plan ensures all Covered Services are available and
accessible to all members regardless of sex, race, color, religion, ancestry, national origin, ethnic
group identification, age, mental disability, physical disability, medical condition, geneticinformation,
marital status, gender, genderidentity, or sexual orientation, or identification withany other persons
or groups defined in Penal Code section 422.56, and that all Covered Services are provided in a
culturally and linguistically appropriate manner.

Rationale

Background

Vision Loss

Severevision loss can occur with ocular neovascularization, the growth of abnormal blood vessels in
theretinaor choroid.Neovascularizationoccurs in a number of ocular diseases, including age-related
macular degeneration.

Age-Related Macular Degeneration

Age-related macular degeneration is a degenerative disease of the retina that results in loss of
centralvision. Two distinctiveforms, knownas dry and wet degeneration, may be observed. The dry
form (also known atrophicor areolar) is more common and s often a precursor of the wet form (also
known as exudative neovascular ordisciform). The wet form is more devastating and characterized
by serous or hemorrhagic detachment of the retinal pigment epithelium and development

of choroidal neovascularization, which greatlyincreases the risk of developing severeirreversible loss
of vision. Choroidal neovascularization is categorized as classic or occult. Classic choroidal
neovascularizationappearsas an initial lacy pattern of hyperfluorescence followed by moreirregular
patterns as the dye leaks into the subretinal space. Occult choroidal neovascularization lacks the
characteristicangiographic pattern. Classic choroidal neovascularization carries a worse prognosis
for vision than occult choroidal neovascularization, suggesting that the proliferative response that
obscures new vessels may also favorably alter the clinical course of age-related macular
degeneration.

Pathologic Myopia

Pathologic myopia refers to an abnormal elongation of the eye associated with severe near-
sightedness. It generally occurs among people older than 30 years of age and can result in a
progressive, severe loss of vision, frequently related to the development of choroidal
neovascularization. Verteporfin photodynamic therapy has also been investigated in patients with
choroidal neovascularizationrelated to pathologic myopia. Antivascular endothelial growth factor
therapy is now considered a first-line intervention in patients with myopic choroidal
neovascularization.

Presumed Ocular Histoplasmosis

Presumed ocular histoplasmosis may be the second most common cause of blindness in patients
younger than 50 years of age in certain endemic areas (Ohio and Mississippi River Valleys in the
United States). This condition is characterized by a positive skin test for histoplasmosis, miliary
opacities of the lungs, tiny choroidal scars, peripapillary disruption of the choriocapillaris, and
exudation or hemorrhage from choroidal lesions in or near the macula. The condition is
asymptomaticand benign, unless the choroidal neovascularizationlesions, which may develop many
years after chorioretinal scarring has taken place, affect the macula.
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Central Serous Chorioretinopathy

Central serous chorioretinopathy refers to an idiopathic disease in which there is a serous
detachment of the macula due to leakage of fluid from the choriocapillaris through the retinal
pigment epithelium. This condition is avascular; however, neovascularization can occur as a
secondary complication. Inmost cases, central serous chorioretinopathyresolves spontaneously in 3
to 4 months.However, in a few cases, chronic progression or recurrence can lead to the progressive
decline of visual acuity. Central serous chorioretinopathy has been treated with medication and laser
photocoagulation, but these treatmentshave limited efficacy. Multiple definitions have been used in
theliterature to classify central serouschorioretinopathy as acute or chronicbased cutofftime points
(e.g., persistent fluid for<3, 4 or 6 months) or less frequently based on the timing of treatment. For
example, acute central serous chorioretinopathy definedas the first attempted treatment to improve
visual acuity, and chronic central serous chorioretinopathy is defined as being refractory to
treatment. Further, multiple verteporfin photodynamic therapy strategies that use either reduced-
dose or half-fluency have been evaluated for the treatment of central serous chorioretinopathy
because full-dose verteporfin photodynamictherapy used in age-related macular degeneration has
shown a potentially higher risk of developing choroidal ischemia and retinal atrophic changes.

Polypoidal Choroidal Vasculopathy

Polypoidal choroidal vasculopathy arises primarily from abnormal choroidal circulation, resulting in
characteristic lesions comprising well-defined vascular networks of vessels ending in polyp-like
structures. A less common subtype is polypoidal choroidal neovascularization, and it may be
considered a subtype of age-related macular degeneration. Eyes that develop a cluster of grape-like
polypoidal dilations are at high risk for severe vision loss.

Choroidal Hemangioma

Choroidal hemangioma is an uncommon, benign vascular tumor, manifesting as an orange-red
mass in the posterior pole of the eye. Visual loss may be progressive and irreversible because of
chronic foveal detachment.

Angioid Streaks

Angioid streaks result from crack-like breaks in the Bruch membrane (the innermost layer of the
choroid) and occur in individuals spontaneously or due to blunt trauma or associated with some
systemic diseases such as pseudoxanthoma elasticum, Paget disease of bone, or sickle
hemoglobinopathy. Vision loss in eyes with angioid streaks occurs most frequently as a result of
choroidal neovascularization.

Treatment

Available therapeutic options for choroidal neovascularization include antivascular endothelial
growth factor inhibitors, verteporfin photodynamic therapy, antioxidants, thermal laser
photocoagulation, and corticosteroids. The safety and efficacy of each treatment depends on the
form and location of the neovascularization.

Verteporfin photodynamic therapy is a treatment modality designed to selectively occlude ocular
choroidal neovascular tissue. The therapy is a 2-step process, consisting of an injection of the
photosensitizer verteporfin, followed 15 minutes later by laser treatment to the targeted sites of
retinal neovascularization. The laser treatment selectively damages the vascular endothelium and
occludes the neovascularized tissue. Patients may be retreated if leakage from choroidal
neovascularization persists.

Monotherapy with vascular endothelial growth factor inhibitors is now standard treatment of
choroidal neovascularization due to age-related macular degeneration and pathologic myopia.
Combiningverteporfin photodynamictherapy with antivascular endothelial growth factor inhibitors,
concurrently or sequentially, has a biologic basis and has been investigated in multiple trials
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particularly in the treatment of choroidal neovascularization due to age-related macular
degeneration and pathologic myopia.

The use of verteporfin photodynamic therapy in choroidal neovascularization has decreased
substantially with the availability of antivascular endothelial growth factor therapy. Subsequent to
U.S. Food and Drug Administration (FDA) approval of verteporfin photodynamic therapyin 2000, the
FDA approvedpegaptanib in 2004 and ranibizumab in 2006 for treatment of age-related macular
degeneration related choroidal neovascularization. The approval of pegaptanib was based on a
sham-controlled, randomized trial 2 while ranibizumab was approved based on a head-to-head
comparison with verteporfin photodynamictherapyin the Anti-VEGF Antibody for the Treatment of
Predominantly Classic Choroidal Neovascularization in Age-Related Macular Degeneration
(ANCHOR) trial.? Intravitreal injections of antivascular endothelial growth factor drugs such as
ranibizumab and bevacizumab have shown superior efficacy compared with verteporfin
photodynamictherapyin multiple head-to-head trials. Currently, verteporfin photodynamic therapy
is used for patients in whom vascular endothelial growth factor inhibitors are contraindicated or for
those who fail to benefit from vascular endothelial growth factor inhibitors.

Literature Review

Evidencereviews assess the clinical evidence to determine whether the use of a technologyimproves
the net health outcome. Broadly defined, health outcomes are length of life, quality of life, and ability
to function - including benefits and harms. Every clinical condition has specific outcomes that are
important to individuals andto managing the course of thatcondition. Validated outcome measures
are necessary to ascertain whether a conditionimprovesor worsens; and whether the magnitude of
that change is clinically significant. The net health outcome is a balance of benefits and harms.

To assess whether the evidence is sufficient to draw conclusions about the net health outcome of a
technology, 2 domains are examined: the relevance and the quality and credibility. To be relevant,
studies must represent one or moreintendedclinical use of the technologyin the intended population
and compare an effective and appropriate alternative at a comparable intensity. For some
conditions, the alternative will be supportive care or surveillance. The quality and credibility of the
evidence depend on study design and conduct, minimizing bias and confounding that can generate
incorrect findings. Therandomized controlled trial (RCT) is preferred to assess efficacy; however, in
some circumstances, nonrandomized studies may be adequate. RCTs arerarely large enough orlong
enough to capture less commonadverse events and long-term effects. Other typesof studies can be
used for these purposesand to assess generalizability to broader clinical populations and settings of
clinical practice. The following is a summary of the key literature to date.

Age-Related Macular Degeneration - Verteporfin Photodynamic Therapy vs Placebo
Choroidal neovascularizationis categorized as classic or occult. Classicchoroidal neovascularization
appears as an initial lacy pattern of hyperfluorescence followed by moreirregular patternsas the dye
leaks into the subretinal space. Occult choroidal neovascularization lacks the characteristic
angiographic pattern. Classic choroidal neovascularization carries a worse prognosis for vision than
occult choroidal neovascularization, suggesting that the proliferative response that obscures new
vessels may also favorably alter the clinical course of age-related macular degeneration.

Clinical Context and Therapy Purpose

The purpose of verteporfin photodynamic therapy is to provide a treatment option that is an
alternative to or an improvement on existing therapies for individuals with classic choroidal
neovascularization due to age-related macular degeneration.

The following PICO was used to select literature to inform this review.

Population
Individuals with classic choroidal neovascularization due to age-related macular degeneration.
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Intervention
Treatment with verteporfin photodynamic therapy.

Comparator
Observation only.

Ovutcomes
Symptoms, changein disease status, a change or improvement of functional status, and quality of
life measurement(s). Average follow-up is 12 to 24 months.

Study Selection Criteria
Methodologically credible studies were selected using the following principles:
e Toassess efficacy outcomes, comparative controlled prospective trials were sought, with a
preference for RCTs;
e Inthe absence of such trials, comparative observational studies were sought, with a
preference for prospective studies.
e Toassesslong-term outcomes and adverse events, single-arm studies that capture longer
periods of follow-up and/or larger populations were sought.
e Studies with duplicative or overlapping populations were excluded.

Review of Evidence

Verteporfin Photodynamic Therapy vs Placebo

A Technology Evaluation Center (TEC) Assessment (2000) concluded that fewer patients treated
using verteporfin photodynamictherapy compared with placebo experienced a clinically significant
loss of visual acuity (38.8% vs 53.6%, respectively; p<.001).* These conclusions were based on the 1-
year follow-up results of 609 patients enrolled in 2 similar, multicenter, double-masked, randomized
placebo-controlled trials called Treatment of Age-Related Macular Degeneration with
Photodynamic Therapy (TAP), publishedin 1999.5 Subgroup analysisshowed that efficacy was limited
to patients in whom the area of classic choroidal neovascularization occupied 50% or more of the
area of the lesion. Subsequently, in 2001, 2-year results of the TAP trials showed that beneficial
outcomes for visual acuity and contrastsensitivity observed after 1-year of follow-up were sustained
through 24 months® At 2 years, 53% of the verteporfin photodynamic therapy arm compared with
38% of the placebo arm lost fewer than 15 letters. Further, an average number of verteporfin
photodynamic therapy treatments required was lower in the second year (2.2) compared with the
firstyear (3.4). Subgroup analysis confirmed the earlier findings that efficacy was limited to patients
in whom the area of classic choroidal neovascularization occupied 50% or more of the area of the
lesion.

Since 2001, several additional reports from the TAP trials have been published.”8° They
demonstrated positive outcomes with the use of verteporfin photodynamic therapy for subfoveal
choroidal neovascularization, and further supported the findings of the earlier TAP trial reports.
Kaiser (2006) reported on results of a 3-year open-label extension of the TAP trials.’® Of 402
verteporfin photodynamictherapytreated patientswho completed the 24-month randomized study,
320 (80%) enrolled in the extension protocol. Of the 320 enrolled, 193 (60%) completed the 60-month
examination, 122 (38%) discontinued prematurely, and 3 (1%) were noncompliant. Yearly treatment
rates declined from 3.5 treatmentsin the first year to O.1in the fifth year; patients who remained in
the study lost an additional 2.3 lines of letters over the 3-year extension.

The Verteporfin in Photodynamic Therapy (VIP) trial (2001) randomized 339 patients to verteporfin
photodynamictherapyor placebo Most (76%) patients had occult disease while the remainder had
early classic choroidal neovascularization with good visual acuity. The primary outcome was the
proportion of eyes with fewer than 15 letters of visual acuity loss. While there was no significant
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difference between the treatment and placebo groups at 12 months, by 24 months a significantly
lower percentage of those with occult choroidal neovascularization who were treated with
verteporfin photodynamictherapy (55%)had lost vision compared with those who received placebo
(68%; p=.032). These results contrastwith those of the TAP trials, although the patient populations
differed. The TAP trials required all patients to have some percentage of classic choroidal
neovascularization, while the VIP trial recruited patients with occult disease without evidence of
classicchoroidal neovascularization.In addition, the VIP trial required patients with occult disease to
have experienced recent deterioration in vision. Results for the subgroup of patients with classic
choroidal neovascularization but good visual acuity were not reported separately.

Multiple systematicreviews and meta-analysis have included TAP and VIP trials and corroborated
the treatment benefit of verteporfin photodynamic therapy in preventing vision loss. A Cochrane
review (2003) concluded that verteporfinphotodynamic therapy was effective at preventing vision
loss in classic and occult choroidal neovascularization due to age-related macular degeneration.’?In
a meta-analysis of the safety of verteporfin photodynamictherapy, Azab et al (2004) analyzed data
from the 24-month TAP A and B and VIP trials (total N=948 patients with age-related macular
degeneration).® Reviewers concluded that the safety profile of verteporfin photodynamic therapy did
not differ statistically from placebo. An updated Cochrane review (2007) evaluatedresults from the 3
RCTs (total N=1022 patients), which included the TAP and VIP trials.* Meta-analysis showed a 24-
month risk ratio of losing 6 or more lines of visual acuity of 0.62 compared with the control group.
Reviewers concluded that verteporfin photodynamic therapy was probably effective for treating
choroidal neovascularization due to age-related macular degeneration, although the effect size was
uncertain.

Theresult of a multicenter RCT (2008) that compared 2 intensities of initial verteporfin photodynamic
therapy-every 2 or 3 months for first 6 months in 203 patients with choroidal neovascularization
caused by age-related macular degeneration-showed no differences in overall outcomes for visual
acuity or anatomic lesion features.'

Section Summary: Age-Related Macular Degeneration - Verteporfin Photodynamic Therapy vs
Placebo

Theevidence for the efficacy of verteporfin photodynamictherapy includes multiple RCTs that have
established its superiority over placebo. However, the efficacy is limited to a subgroup of patients
with classicchoroidal neovascularization. The use of verteporfin photodynamictherapy hasnow been
largely replaced by antivascular endothelial growth factor therapies.

Age-Related Macular Degeneration - Verteporfin Photodynamic Therapy Plus Anti-Vascular
Endothelial Growth Factor Therapy

Clinical Context and Therapy Purpose

The purpose of verteporfin photodynamic therapy plus antivascular endothelial growth factor
therapy is to provide a treatment option that is an alternative to or an improvement on existing
therapies for individuals with choroidal neovascularization due to age-related macular degeneration.

The following PICO was used to select literature to inform this review.

Population
Individuals with choroidal neovascularization due to age-related macular degeneration.

Intervention
Treatment with verteporfin photodynamic therapy plus antivascular endothelial growth factor

therapy.

Comparator
Treatment with antivascular endothelial growth factor therapy alone.
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Ovutcomes
Symptoms, changein disease status, a change or improvement of functional status, and quality of
life measurement(s). Average follow-up is 12 to 24 months.

Study Selection Criteria
Methodologically credible studies were selected using the following principles:
e Toassess efficacy outcomes, comparative controlled prospective trials were sought, with a
preference for RCTs;
e Inthe absence of such trials, comparative observational studies were sought, with a
preference for prospective studies.
e Toassesslong-term outcomes and adverse events, single-arm studies that capture longer
periods of follow-up and/or larger populations were sought.
e Studies with duplicative or overlapping populations were excluded.

Review of Evidence

Because verteporfin photodynamic therapy and antivascular endothelial growth factor agents
target different disease components of age-related macular degeneration, it has been hypothesized
that combiningthemmightlead to a synergistic effect, with a decreased need for monthly vascular
endothelial growth factor injection and increased the durability of response while maintaining visual
acuity.

Systematic Reviews

A systematicreview (2015) of antivascularendothelial growth factor injections for treating wet age-
related macular degeneration compared antivascular endothelial growth factor monotherapy with
antivascular endothelial growth factor combination therapy plus verteporfin photodynamic
therapy.’® Resultsshowed a significant difference in best-corrected visual acuity of 2.74 letters (95%
Cl, 0.26 to 5.21 letters; p=.03) in favor of the monotherapy group (note that the conclusions of this
systematicreview indicated that the difference favored the combination group, which is incorrect).
There were no differences between groups on the central retinal thickness or lesion size. Reviewers
did notreport a combined analysis of the number of antivascular endothelial growth factor injections
performed in each group. Similar results were reported in a meta-analysis published in 2016."7

Key Clinical Trials

The open-label, phase 2 study (2006) demonstrated that same-day administration of ranibizumab
and verteporfin photodynamictherapywas well tolerated andvisionwas maintained.’® Results of the
phase1/2 FOCUS (Intravitreal Injectionsof rhuFab V2 in Combination With Visudyne in Subjects With
Age Related Macular Degeneration) trial further supported the idea that combination treatment
might be more effective than monotherapy.'®'® In this trial, 162 patients with classic choroidal
neovascularizationsecondaryto age-related macular degenerationwere randomizedto verteporfin
photodynamic therapy plus ranibizumab (n=106) or verteporfin photodynamic therapy plus sham
(n=56). Verteporfin photodynamic therapy was repeated only if fluorescein angiography revealed
persistent or recurrent leakage from choroidal neovascularization at evaluation visits (3-month
intervals). Intention-to-treat analysis showed an averageimprovement in acuity of 5 letters at both
12 and 24 months (85% retention) with ranibizumab compared with a decrease of 8 letters in the
verteporfin photodynamictherapyalone group. Visual acuity improved by 15 or more letters in 25% of
patients treated with ranibizumab (plus verteporfin photodynamic therapy as needed) compared
with 7% of patients treated with verteporfin photodynamic therapyalone. However, the FOCUS trial
did not include a ranibizumab monotherapy arm.

Subsequently, the 2 larger phase 3 confirmatory trials- DENALI and MONT BLANC - failed to show

the superiority of ranibizumab plus verteporfin photodynamic therapy over ranibizumab alone.
DENALI(Efficacy/Safety of Verteporfin Photodynamic Therapy and Ranibizumab Compared With
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Ranibizumab in Patients With Subfoveal Choroidal Neovascularization) was a multicenter, double-
masked, randomized phase 3b trial (2012) that tested the noninferiority of ranibizumab plus
verteporfin photodynamictherapyvs verteporfin photodynamictherapy alone. In this trial, patients
were randomized to ranibizumab plus standard fluence verteporfin photodynamic therapy (n=104) or
reduced-fluence (n=105) or ranibizumab plus sham verteporfin photodynamic therapy

(n=T12).2° Patients received 3 consecutive monthly injections of ranibizumab followed by as-needed
retreatments. The 2 main outcome measures were change in best-corrected visual acuity from
baselineand the proportion of patients in the combination therapy groups with a treatment-free
interval of 3 months or more. An improvement in mean best-corrected visual acuity score was
observed in all treatment groups, with the largest mean change from baseline in the ranibizumab
monotherapygroup. The mean change in best-corrected visual acuity at 12 months was +5.3, +4.4,
and +8.1for ranibizumab plus standard fluence verteporfin photodynamictherapy, ranibizumab plus
reduced-fluence verteporfin photodynamic therapy, and ranibizumab plus sham verteporfin
photodynamic therapy, respectively. Noninferiority for visual acuity was not demonstrated. Trials
failed to demonstrate the superiority of combination treatment to reduce treatment-free interval
period. The proportion of patients with a treatment-free interval of 3 months or more was 92.6%
(95% confidenceinterval [Cl], 85.4%to 97.0%) in the ranibizumab plus standard fluence verteporfin
photodynamictherapyand 83.5%(95% Cl, 74.6%to 90.3%) in the reduced-fluence arm. Percentages
for ranibizumab monotherapy were not reported.

MONT BLANC (Verteporfin Photodynamic Therapy Administeredin Conjunction With Ranibizumabin
Patients With Subfoveal Choroidal Neovascularization Secondary to Age-related Macular
Degeneration) was similar to DENALI regarding design and outcome measures, except that the
former did notinclude a reduced-fluence verteporfin photodynamic therapy arm.? In this trial, 255
patients were randomized to ranibizumab plus standard fluence verteporfin photodynamic therapy
(n=122) or ranibizumab plus sham verteporfin photodynamic therapy (n=133). Patients received 3
consecutive monthly injections of ranibizumab followed by as-needed retreatments. A difference in
mean best-corrected visual acuity within7 letters was designated as noninferiority margin. The mean
change in best-corrected visual acuity at 12 months was +2.5 letters in ranibizumab plus standard
fluence verteporfin photodynamic therapy group and +4.4 letters in the ranibizumab plus sham
verteporfin photodynamic therapy group, yielding a mean difference (MD) of 1.88. Because this
difference was within the noninferiority margin, authors concluded that ranibizumab plus verteporfin
photodynamic therapywas noninferior to verteporfin photodynamic therapy alone. At12 months, the
proportion of patientswith a treatment-freeinterval of 3months or more was similarin the 2 groups
(96% combinationtherapy vs 92% monotherapy). With the sample size of 125 in each arm, the trial as
designed had 80% power to identify treatment difference of 20% or more in the proportion of
patients with 3or more months of treatment-freeinterval in the combination arm vs monotherapy
arm. After 12 months, the proportion of patients with 3 or more months of treatment-free interval
was 96% and 92% in the combinationand monotherapy arm, respectively (difference in proportion,
0.04; 95% Cl, -0.02 to 0.09). Thus, the trial failed to show the superiority of ranibizumab plus
verteporfin photodynamictherapyover verteporfin photodynamic therapy alone in increasing the
treatment-free interval.

Additional Randomized Controlled Trials

In addition to the above trials, several smaller randomized trialshave been published. Semeraro et al
(2015) published an RCT evaluating 75 patients with treatment-naive exudative choroidal
neovascularization due to age-related macular degeneration.?? Patients were randomized into 3
groups: ranibizumab monotherapy, ranibizumab plus reduced-fluence verteporfin photodynamic
therapy, and ranibizumab plus ketorolaceye drops. At the 12-month follow-up, best-corrected visual
acuity was superior in the ranibizumab plus ketorolac group (-0.25 logarithm of the minimum angle
of resolution) comparedwith ranibizumab monotherapy (-0.14 logarithm of the minimum angle of
resolution) or ranibizumab combined with verteporfin photodynamictherapy (-0.10 logarithm of the
minimum angle of resolution). In a multicenter, unmasked trial, Williams et al (2012) randomized 60
patients to ranibizumab with half-fluence verteporfin photodynamic therapy or ranibizumab
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alone.? Best-corrected visual acuity improved by 9.9 letters in the ranibizumab group and by 2.6
lettersin the combined treatment group. The proportion of patients who gained 15 or more letters
was 33% in the monotherapy arm and 31% in the combination arm. A small RCT by Lim et al (2012)
assessed 31 patients with age-related macular degeneration and 10 patients with polypoidal
choroidal vasculopathy who were randomized to bevacizumab monotherapy or bevacizumab plus
verteporfin photodynamic therapy.?* At 12 months, the monotherapy and combined treatment
groups showed similar improvements in best-corrected visual acuity and central foveal thickness,
andthetotal number of bevacizumab injections was not reduced when verteporfin photodynamic
therapy was given. A randomized, open-label assessor-blinded trial (2007) from Croatia with short-
term (3-month) follow-up evaluated combination treatment with bevacizumab plus verteporfin
photodynamic therapy (N=165 eyes).?> At 3-month follow-up, 22 (42%) of 52 patients improved by
more than 0.2 logarithm of the minimum angle of resolution following combined treatment
compared with 1(2%) patient treated with bevacizumab alone and none treated with verteporfin
photodynamic therapy alone.

Nonrandomized Studies

Data from a retrospective study for adjunctive verteporfin photodynamic therapy in patients
refractory to antivascular endothelial growth factor monotherapy has suggested a favorable effect
on visual acuity and anatomicoutcomes. Lee and Lee (2016) reported on data from a retrospective
analysis of 28 eyes of 28 patientswho showed persistent subretinal and/or intraretinal fluid after at
least 4 antivascular endothelialgrowth factor injectionsin the 6 months before adjunctive verteporfin
photodynamictherapyand subsequently received additional verteporfin photodynamictherapy and
antivascular endothelial growth factor therapies.?® Patient chartswere reviewed until 12 months after
the initial verteporfin photodynamic therapy. During a T-year follow-up, 17 (60.7%) eyes did not
demonstraterecurrent fluid accumulation. Among the 11 eyes requiring retreatment, 7 eyes initially
showed complete fluid absorption after the initial photodynamic therapy. At 12 months, best-
corrected visual acuity had improved by 0.3 logarithm of the minimumangle of resolutionor more or
was maintained compared with baseline in 27 (96.4%) eyes.

Section Summary: Age-Related Macular Degeneration - Verteporfin Photodynamic Therapy Plus
Anti-Vascular Endothelial Growth Factor Therapy

Theevidence for the efficacy verteporfin photodynamictherapy plus antivascular endothelial growth
factor therapies compared with antivascular endothelial growth factor therapies alone includes 2
confirmatory RCTs (and their multiple analyses), multiple smaller RCTs, and a meta-analysis. This
evidence does not demonstrate improvements in best-corrected visual acuity with combination
therapy compared with antivascular endothelial growth factor monotherapy. Combination therapy
may reduce the number of intravitreal injections needed, but this result has not been consistently
reported across studies.

Age-Related Macular Degeneration - Verteporfin Photodynamic Therapy Plus Corticosteroids
and/or Vascular Endothelial Growth Factor Inhibitors

Clinical Context and Therapy Purpose

The purpose of verteporfin photodynamic therapy plus corticosteroids and/or antivascular
endothelial growth factor therapy is to provide a treatment option that is an alternative to or an
improvement on existing therapies for individuals with choroidal neovascularization due to age-
related macular degeneration.

The following PICO was used to select literature to inform this review.
Population
Individuals with choroidal neovascularization due to age-related macular degeneration who are

treated with verteporfin photodynamic therapy plus corticosteroids and/or antivascular endothelial
growth factor therapy.
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Intervention
Treatment with verteporfin photodynamic therapy plus corticosteroids and/or antivascular
endothelial growth factor therapy.

Comparator
Treatment with corticosteroids and/or antivascular endothelial growth factor therapy.

Ovutcomes
Symptoms, changein disease status, a change or improvement of functional status, and quality of
life measurement(s). Average follow-up is 12 to 24 months.

Study Selection Criteria
Methodologically credible studies were selected using the following principles:
e Toassess efficacy outcomes, comparative controlled prospective trials were sought, with a
preference for RCTs;
e Inthe absence of such trials, comparative observational studies were sought, with a
preference for prospective studies.
e Toassesslong-term outcomes and adverse events, single-arm studies that capture longer
periods of follow-up and/or larger populations were sought.
e Studies with duplicative or overlapping populations were excluded.

Review of Evidence

Three RCTs have evaluated the combination of verteporfin photodynamic therapy with
corticosteroids - 1trial from Italy,? 1trial from Canada (Canadian Retinal Trials Group),?® and 1trial
from Iran.® The ltalian RCT (2008) assigned 84 treatment-naive patientswith exudative age-related
macular degeneration to verteporfin photodynamic therapy alone (n=41) or combination intravitreal
triamcinolone acetonide plus verteporfin photodynamic therapy (n=43).7 Mean visual acuity
increased at1 month of follow-up but decreased progressively by the 24-month pointin both groups.
In the Canadian Retinal Trials Group study (2009), 100 patients with choroidal neovascularization due
to age-related macular degeneration were randomized to verteporfin photodynamic therapy alone
or verteporfin photodynamictherapy plus intravitreal triamcinolone.?® Combination treatment did
notresultin asignificant differencein the primary outcome of visual acuity at 1year compared with
verteporfin photodynamic therapy alone. The Iranian trial (2014) randomized 84 treatment-naive
patients who had choroidal neovascularization due to age-related macular degeneration to
verteporfin photodynamic therapy plus bevacizumab with and without intravitreal
triamcinolone.?® There were no significant differences in the best-corrected visual acuity at week 12
and other time points.

Section Summary: Age-Related Macular Degeneration - Verteporfin Photodynamic Therapy Plus
Corticosteroids and/or Vascular Endothelial Growth Factor Inhibitors

Theevidence for the efficacy of triple therapy verteporfin photodynamic therapy plus corticosteroid
and antivascular endothelial growth factor includes 3 small RCTs. This evidence does not
demonstrate improvements in best-corrected visual acuity with this therapy compared with
antivascular endothelial growth factor monotherapy. Comparative trials are needed to evaluate the
efficacy of this triple therapy.

Pathologic Myopia - Verteporfin Photodynamic Therapy vs Placebo

Clinical Context and Therapy Purpose

The purpose of verteporfin photodynamic therapy is to provide a treatment option that is an
alternative to or an improvement on existing therapies for individuals with choroidal
neovascularization due to pathologic myopia.

The following PICO was used to select literature to inform this review.
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Population
Individuals with choroidal neovascularization due to pathologic myopia.

Intervention
Treatment with verteporfin photodynamic therapy.

Comparator
Observation only.

Ovutcomes
Symptoms, changein disease status, a change or improvement of functional status, and quality of
life measurement(s). Average follow-up is 12 to 24 months.

Study Selection Criteria
Methodologically credible studies were selected using the following principles:
e Toassess efficacy outcomes, comparative controlled prospective trials were sought, with a
preference for RCTs;
e Inthe absence of such trials, comparative observational studies were sought, with a
preference for prospective studies.
e Toassesslong-term outcomes and adverse events, single-arm studies that capture longer
periods of follow-up and/or larger populations were sought.
e Studies with duplicative or overlapping populations were excluded.

Review of Evidence

Theinitial evidence on pathologic myopia was based primarily on retrospective studies and clinician
experience. RADIANCE (Efficacy andSafety of Ranibizumab in Patients With Visual Impairment Due
to Choroidal Neovascularization Secondary to Pathologic Myopia), a multicenter RCT (2014)
compared intravitreal ranibizumab with verteporfin photodynamic therapy in the treatment of
myopic choroidal neovascularization and reported improved visual acuity at 12 months in the
ranibizumab treatment arm.3° Zhu et al (2016) published a Cochrane review that found treatment
with antivascular endothelial growth factor therapies was more likely to restore visual acuity than
verteporfin photodynamic therapy.?

Verteporfin Photodynamic Therapy vs Placebo

A second arm of the VIP trial focused on 120 patients with pathologic myopia and choroidal
neovascularization, either classic, occult, or mixed (although 90% of patients had classic choroidal
neovascularization), who were randomized 2:1to verteporfin photodynamic therapy or

placebo.3? Patientsreceived an average of 3.4 verteporfin photodynamic therapy treatments over 12
months. The primary outcome was the proportion of eyes with fewer than 8 letters of visual acuity
loss at 12 months by intention-to-treat analysis. At month 12, 58 (72%) of patients who received
verteporfin photodynamic therapy lost fewer than 8 letters on a standard eye chart and 17 (44%)
receiving placebo. Improvement of at least 5 letters was observed in 26 (32%) verteporfin
photodynamic therapy-treated eyes compared with 6 (15%) placebo-treated eyes. Fluorescein
angiography showed the progression of classic choroidal neovascularization in 36% of verteporfin
photodynamictherapy-treated eyes compared with 54% of the placebo group. Trialists concluded
that verteporfin photodynamic therapy increased the chance of stabilizing or improving vision
compared with placebo for at least 1year. However, the results at 2 years of follow-up were not
statistically significant in favor of verteporfin photodynamic therapy.®?

Section Summary: Pathologic Myopia - Verteporfin Photodynamic Therapy vs Placebo

The evidencefor the efficacy of verteporfin photodynamictherapy comparedwith placebo includes a
subgroup analysis from alarge RCT. This analysis showed verteporfin photodynamic therapy to be
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more effective than placeboin preventing visionloss, andthese findings have been corroborated in
nonrandomized studies. However, the long-term efficacy of verteporfin photodynamic therapy is
uncertain. Moreover, use of verteporfin photodynamic therapy for myopic choroidal
neovascularization has now been largely replaced by antivascular endothelial growth factor
therapies.

Pathologic Myopia - Verteporfin Photodynamic Therapy Plus Anti-Vascular Endothelial Growth
Factor Therapy

Clinical Context and Therapy Purpose

The purpose of verteporfin photodynamic therapy plus antivascular endothelial growth factor
therapy is to provide a treatment option that is an alternative to or an improvement on existing
therapies for individuals with choroidal neovascularization due to pathologic myopia.

The following PICO was used to select literature to inform this review.

Population
Individuals with choroidal neovascularization due to pathologic myopia who are treated with
verteporfin photodynamic therapy plus antivascular endothelial growth factor therapy.

Intervention
Treatment with verteporfin photodynamic therapy plus antivascular endothelial growth factor
therapy.

Comparator
Treatment with antivascular endothelial growth factor therapy alone.

Ovutcomes
Symptoms, changein disease status, a change or improvement of functional status, and quality of
life measurement(s). Average follow-up is 12 to 24 months.

Study Selection Criteria
Methodologically credible studies were selected using the following principles:
e Toassess efficacy outcomes, comparative controlled prospective trials were sought, with a
preference for RCTs;
¢ Inthe absence of such trials, comparative observational studies were sought, with a
preference for prospective studies.
e Toassesslong-term outcomes and adverse events, single-arm studies that capture longer
periods of follow-up and/or larger populations were sought.
e Studies with duplicative or overlapping populations were excluded.

Review of Evidence

Rinaldi et al (2017) randomized 60 patients to verteporfin photodynamic therapy (standard- and
reduced-fluence, n=20 each) plus ranibizumab or to ranibizumab monotherapy (n=20) 3 The primary
outcomes were mean changein best-corrected visual acuity and mean change in retinal thickening
from baseline to week 48. The trial was likely underpowered to detect a clinical meaningful difference
in best corrected visual acuity for between-group comparisons. Mean best-corrected visual acuity
change at 48 weeks was +0.2 and +15 letters with standard- and reduced-fluence verteporfin
photodynamictherapy plus ranibizumab, respectively, compared with +16.8 letterswith ranibizumab
monotherapy. At 48 weeks, mean central foveal thickness decreased from baseline was 58 um, 91.4
pm, and 85 um for the 3 groups, respectively.

Chen et al (2011) compared bevacizumab monotherapy (n=17) with bevacizumab plus verteporfin
photodynamictherapy(n=6)in aretrospective analysis of patients with choroidal neovascularization
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secondary to causes other than age-related macular degeneration; approximately half of the
patients had myopicchoroidal neovascularization.® Most observed differencesbetween groups were
not statistically significant, likely due to the small sample size. For example, mean change in visual
acuity at 12-month follow-up was 1.7 lines in the monotherapy group and 2.8 lines in the combination
therapy group, and 36% of the monotherapy group gained3lines or more compared with 60% in the
combinationtherapy group. The combination group received fewer reinjections (average injections,
2.6 vs 4.8), but this difference was not statistically significant (p=.11). Subgroup analysis for cases of
myopic choroidal neovascularization showed no significant difference between groups in mean
acuity gains (2.0 lines in the monotherapy groupvs 2.3 lines in the combination therapy group), with
fewer reinjections (2 vs 7.2, p<.05) needed in the combination group during the 12-month follow-up.
No serious ocular complications were observed. Prospective comparison with a larger number of
patients is needed.

Section Summary: Pathologic Myopia - Verteporfin Photodynamic Therapy Plus Anti-Vascular
Endothelial Growth Factor Therapy

The evidence for the efficacy of verteporfin photodynamic therapy plus antivascular endothelial
growth factor therapy includes a small RCT and a retrospective study. This evidence does not
demonstrate improvements in best-corrected visual acuity. Comparative trials are needed to
evaluate the efficacy of this combination therapy vs relevant comparators.

Presumed Ocular Histoplasmosis

Clinical Context and Therapy Purpose

The purpose of verteporfin photodynamic therapy is to provide a treatment option that is an
alternative to or an improvement on existing therapies for individuals with choroidal
neovascularization due to presumed ocular histoplasmosis.

The following PICO was used to select literature to inform this review.

Population
Individuals with choroidal neovascularization due to presumed ocular histoplasmosis.

Intervention
Treatment with verteporfin photodynamic therapy.

Comparators
Treatment with photocoagulation or antivascular endothelial growth factor therapies.

Ovutcomes
Symptoms, changein disease status, a change or improvement of functional status, and quality of
life measurement(s). Average follow-up is 12 to 24 months.

Study Selection Criteria
Methodologically credible studies were selected using the following principles:

e Toassess efficacy outcomes, comparative controlled prospective trials were sought, with a
preference for RCTs;

e Inthe absence of such trials, comparative observational studies were sought, with a
preference for prospective studies.

e Toassesslong-term outcomes and adverse events, single-arm studies that capture longer
periods of follow-up and/or larger populations were sought.

e Studies with duplicative or overlapping populations were excluded.
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Review of Evidence

There are few published data on the use of verteporfin photodynamictherapy to treat patients with
choroidal neovascularizationrelated to ocular histoplasmosis. The U.S. Food and Drug Administration
(FDA) approval of verteporfin photodynamic therapyfor ocular histoplasmosis in 2001 was based on
a prospective single-arm study involving 26 patients with ocular histoplasmosis. Visual acuity
improved by an average of more than 1line (6.7 letters) on a standard eye chart at 12 months, with
28% of patients experiencing improvement of at least 3 lines (15 letters). Visual acuity decreased by
fewer than 3linesin 88% of patients during the same period from a historical control. Ramaiya et al
(2013) reported on results from a small RCT that assigned 19 patients to ranibizumab or
photodynamictherapywith rescue ranibizumab.3® The primary outcome measure was the change in
visual acuity at 1year. Data from 10 of the 19 randomized patients were excluded from analysis
because of lack of follow-up data. The number of injections in the ranibizumab arm was 7.7 (range, 1
to ). The mean number of photodynamic therapy treatmentsadministeredwas 2.5 (range, 2 to 3). All
patientsin the verteporfin photodynamic therapy group required rescue ranibizumab therapy, with a
mean of 2.5 (range, 2 to 3) injections. Mean change in the Early Treatment Diabetic Retinopathy
Study visual acuity at 1-year follow-up was 19.6 letters in the ranibizumab group and 21 letters in the
photodynamictherapygroup.Four (80%) of 5 patients showed a greater than 15 letter gain at 1year
in the ranibizumab group, whereas 1of 2 patients in the verteporfin photodynamic therapy group
showed a greater than 15 letter gain. Because of 50% lost to follow-up, a small sample (<6 patients
per arm), and incomplete reporting of the trial results, interpretation of data is difficult.

Section Summary: Presumed Ocular Histoplasmosis

The evidence for the efficacy of verteporfin photodynamic therapy includes a small prospective
single-arm study and an RCT.Lack of acontrolarm in the single-arm study and 50% loss to follow-
up inthe RCT preclude a meaningful interpretation of the data on observed improvements in visual
acuity. Comparative trials are needed to evaluate the efficacy of combination verteporfin
photodynamic therapy plus antivascular endothelial growth factor therapy.

Central Serous Chorioretinopathy
Acute Central Serous Chorioretinopathy

Clinical Context and Therapy Purpose

The purpose of verteporfin photodynamic therapy is to provide a treatment option that is an
alternative to or an improvement on existing therapies for individuals with choroidal
neovascularization due to acute central serous chorioretinopathy.

The following PICO was used to select literature to inform this review.

Population
Individuals with choroidal neovascularization due to acute central serous chorioretinopathy.

Intervention
Treatment with verteporfin photodynamic therapy.

Comparators
Treatment with photocoagulation or antivascular endothelial growth factor therapies.

Ovutcomes
Symptoms, changein disease status, a change or improvement of functional status, and quality of

life measurement(s). Average follow-up is 12 to 24 months.

Study Selection Criteria
Methodologically credible studies were selected using the following principles:
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e Toassess efficacy outcomes, comparative controlled prospective trials were sought, with a
preference for RCTs;

e Inthe absence of such trials, comparative observational studies were sought, with a
preference for prospective studies.

e Toassesslong-term outcomes and adverse events, single-arm studies that capture longer
periods of follow-up and/or larger populations were sought.

e Studies with duplicative or overlapping populations were excluded.

Review of Evidence

A Cochrane review with network meta-analysis (2015) evaluated various treatments for central
serous chorioretinopathy that included both acute and chronic central serous chorioretinopathy.3’
Only RCTs were included. Pairwise (direct) comparison for verteporfin photodynamic therapy
included antivascular endothelial growth factor versus verteporfin photodynamic therapy,
antivascular endothelial growth factor plus 50% verteporfin photodynamic therapy versus 50%
verteporfin photodynamictherapyalone, 50% verteporfin photodynamictherapy versus observation
or sham treatment, and 30% verteporfin photodynamic therapy versus 50% verteporfin
photodynamictherapyor versusfull strength verteporfin photodynamictherapy. (Percentages refer
tothe dose of verteporfin used.) The primary outcome was visual acuity at 12 months. Low-quality
evidence from a 2008 study (58 participants) suggested that half-dose verteporfin photodynamic
therapy for acute central serous chorioretinopathy probably resultedin a smallimprovement in vision
(MD =-0.10 logarithm of the minimum angle of resolution; 95% Cl, -0.18 to -0.02)

compared with sham treatment.?® Moderate-quality evidence from 2 studies suggested that 30%
verteporfin photodynamic therapy results in a small improvement in vision compared

with verteporfin photodynamictherapy (MD = -0.16 logarithm of the minimum angle of resolution;
95% ClI, -0.22 to -0.10 ) and compared with 50% verteporfin photodynamic therapy (MD =-0.12
logarithm of the minimum angle of resolution; 95% Cl, -0.15 to -0.08 ).324° Visual acuity scores at 12
months did not differ between antivascular endothelial growth and verteporfin photodynamic
therapy“"*? or antivascular endothelial growth plus 50% verteporfin photodynamictherapy and 50%
verteporfin photodynamic therapy alone,** or 50% verteporfin photodynamic therapy and
observation or sham treatment. 38

Chan et al (2008) conducted a double-masked, placebo-controlled trial of 63 patients who were
randomized 2:1to half-dose verteporfin photodynamic therapy or placebo .38 Thirty-nine patients in
theverteporfinphotodynamic therapy and 19 in the placebo arm completed the trial. The primary
outcome measure (the proportion of eyes with the absence of subretinal fluid at the macula at 12
months)was observedin 37 (95%) eyes in the verteporfin photodynamic therapy arm and 11 (58%)
eyes in the placebo arm. Mean increase of best-corrected visual acuity was 1.8 and 0.6 lines in the
verteporfin photodynamictherapyand placebo arm, respectively. The treatment difference was 1.2
lines, which fell below the threshold of 3lines considered clinically meaningful. A responder analysis
was not reported.

Zhao et al (2015) reported on a double-masked, randomized, noninferiority trial with131 patients that
compared a 50% with a 30% dose of verteporfin photodynamic therapy for acute (<6 months)
central serous chorioretinopathy.° The 2 primary outcome measures were the proportion of eyes
with complete absorption of subretinal fluid and the proportion of eyes with complete disappearance
of fluorescein leakage at 6 and 12 months. At 12 months, the proportion of eyes with complete
absorption of retinal fluid was 75.4% in the 30%-dose group and 94.6% in the half-dose group
(p=.004). Complete disappearance of fluorescein leakage at 12 months was observed in 68.9% of the
30%-dose group and 92.9% of the half-dose group (p=.001). Visual acuity (a secondary outcome
measure) improved from 20/32t020/20in both groups, with a mean between-group difference of
1.7 letters. In the 30%-dose group, 4 (6.6%) eyes lost 5 or more letters compared with O eyes in the
half-dose group. This study did not provide sufficient evidence of a functional benefit that would
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outweigh the potential risk of treatment with verteporfin photodynamic therapy for acute central
serous chorioretinopathy.

Salehiet al (2015), in their network meta-analysis which included a total of 25 studies (total N=1098
patients; 1098 eyes), judged these studies to be at low risk of bias in most domains with the exception
of attrition bias (6% of the 30% verteporfin photodynamic therapy group vs 13% of the 50%
verteporfin photodynamic therapy group)and selective outcomes reporting (primary and secondary
outcomes were designated differently on the trial registry entry and the published report).3” The 30%
dose did not achieve noninferiority.

Section Summary: Acute Central Serous Chorioretinopathy

The evidence for the efficacy of verteporfin photodynamic therapy for acute central serous
chorioretinopathy includes 2 RCTs. This evidence, although demonstrating that full- and reduced-
dose verteporfin photodynamic therapy results in smallimprovements in best-corrected visual acuity,
did not meet the clinically meaningful threshold. Comparative and adequately powered trials are
needed to evaluate the efficacy of verteporfin photodynamic therapy in acute central serous
chorioretinopathy.

Chronic Central Serous Chorioretinopathy

Clinical Context and Therapy Purpose

The purpose of verteporfin photodynamic therapy is to provide a treatment option that is an
alternative to or an improvement on existing therapies for individuals with choroidal
neovascularization due to chronic central serous chorioretinopathy.

The following PICO was used to select literature to inform this review.

Population
Individuals with choroidal neovascularization due to chronic central serous chorioretinopathy.

Intervention
Treatment with verteporfin photodynamic therapy.

Comparators
Treatment with reduced-dose/-fluence verteporfin photodynamic therapy.

Outcomes
Symptoms, changein disease status, a change or improvement of functional status, and quality of
life measurement(s). Average follow-up is 12 to 24 months.

Study Selection Criteria
Methodologically credible studies were selected using the following principles:
e Toassess efficacy outcomes, comparative controlled prospective trials were sought, with a
preference for RCTs;
e Inthe absence of such trials, comparative observational studies were sought, with a
preference for prospective studies.
e Toassesslong-term outcomes and adverse events, single-arm studies that capture longer
periods of follow-up and/or larger populations were sought.
e Studies with duplicative or overlapping populations were excluded.

Review of Evidence

Reductions in subretinal fluid and improvement in retinal anatomy, visual acuity,*+#54647.4849 gnd
retinal sensitivity>%°32535% have been observed in 70% to 100% of cases in multiple retrospective
studies. Use of reduced-dose verteporfin photodynamic therapy for chronic central serous
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chorioretinopathy also has been reported. Uetani et al (2012) compared half-dose with one-third
dose verteporfin photodynamic therapy in a small (N=16 eyes) prospective open-label trial.>> At 3
months, all10 (100%) eyes in the half-dose verteporfin photodynamictherapy group and2 (33%) eyes
in the one-third-dose verteporfin photodynamictherapy group had complete resolution of subretinal
fluid. Patientsin the half-dose verteporfin photodynamic therapy group gained an average of 5.4
letters while patients in the one-third-dose group gained 1.7 letters (p=not significant [NS]). Chanet al
(2008) also reported on reduced-dose verteporfin for the treatment of chronic central serous
chorioretinopathy in a prospective series of 48 patients.** Mean duration of central serous
chorioretinopathy was 8.2 months (range, 3 to 40 months). At 12 months after verteporfin
photodynamictherapy, mean best-corrected visual acuity improved from 0.31to 0.15 logarithm of
the minimum angle of resolution, an improvement of 1.6 lines.

Section Summary: Chronic Central Serous Chorioretinopathy

The evidence for the efficacy of verteporfin photodynamic therapy for chronic central serous
chorioretinopathy includes multiple retrospective studies. Although this relatively large body of
studies has indicated that half-dose verteporfin photodynamictherapy yields positive functional and
anatomicoutcomeswhile, at the sametime, reducing the potential adverse events associated with
conventional verteporfin photodynamic therapy, no comparative data have shown the relative
efficacy of multiple verteporfin photodynamictherapy strategies. Comparative trials are needed to
evaluate the efficacy of verteporfin photodynamic therapy strategies in chronic central serous
chorioretinopathy.

Polypoidal Choroidal Vasculopathy - Verteporfin Photodynamic Therapy Alone

Clinical Context and Therapy Purpose

The purpose of verteporfin photodynamic therapy is to provide a treatment option that is an
alternative to or an improvement on existing therapies for individuals with choroidal
neovascularization due to polypoidal choroidal vasculopathy.

The following PICO was used to select literature to inform this review.

Population
Individuals with choroidal neovascularization due to polypoidal choroidal vasculopathy.

Intervention
Treatment with verteporfin photodynamic therapy.

Comparators
Standard of care or antivascular endothelial growth factor therapies.

Ovutcomes
Symptoms, changein disease status, a change or improvement of functional status, and quality of
life measurement(s). Average follow-up is 12 to 24 months.

Study Selection Criteria
Methodologically credible studies were selected using the following principles:
e Toassess efficacy outcomes, comparative controlled prospective trials were sought, with a
preference for RCTs;
e Inthe absence of such trials, comparative observational studies were sought, with a
preference for prospective studies.
e Toassesslong-term outcomes and adverse events, single-arm studies that capture longer
periods of follow-up and/or larger populations were sought.
e Studies with duplicative or overlapping populations were excluded.
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Review of Evidence

Verteporfin Photodynamic Therapy

A systematic review by Chan et al (2010) included 30 studies assessing verteporfin photodynamic
therapy in patients with polypoidal choroidal vasculopathy.®® Reviewers found numerous case series
reporting favorable anatomic outcomes and visual acuity for patients treated with verteporfin
photodynamictherapy. Some of these studies are described below. Tang et al (2015) also published a
systematic review and meta-analysis evaluating treatment for polypoidal choroidal
vasculopathy.” Two RCTs compared verteporfin photodynamic therapy with ranibizumab and
reported a weighted mean difference in visual acuity of 0.06 logarithm of the minimum angle of
resolution (95% Cl, -0.01to 0.12) in favor of ranibizumab, but this difference was not statistically
significant. Subsequent to the meta-analysis by Tang et al (2015), Silva et al (2022) published a
randomized controlled trial that compared the efficacy and safety of intravitreal aflibercept plus
either verteporfin or sham photodynamic therapy in 50 individuals with polypoidal choroidal
vasculopathy.® Consistent with the previous RCTs, no statistically significant difference in visual
acuity was found between verteporfin photodynamic therapy with antivascular endothelial
growth therapies compared to antivascular endothelial growth therapies alone at week 52 (best
corrected visual acuity change: 6.5 vs 5; p=.98).

Several nonrandomized studies from Asia have been reported. Hikichi et al (2011) reported on the
largest prospective consecutive series of 220 eyes of 210 Japanese patients with polypoidal choroidal
vasculopathywho were followed for 1year after the primaryverteporfin photodynamic therapy.>® A
single physician, diagnosed, treated and followed all patients (not masked). Retreatment was
considered every 3 months based on the examination findings, and there was an average of 1.37
treatments. Fluid, exudates, and hemorrhages had resolved in 205 (93%) eyes at 1-year follow-up.
Average visual acuity improvedby morethan 0.3 logarithm of the minimum angle of resolution in 55
(25%) of eyes, remained stable in 143 (65%) of eyes, and decreased more than 0.3 logarithm of the
minimum angle of resolution in 21(10%) of eyes.

Akaza et al (2011) reported on 3-year follow-up of 43 eyes (43 patients) treated with verteporfin
photodynamic therapy for polypoidal choroidal vasculopathy.®© Before the initial verteporfin
photodynamic therapy, 40 (93%) eyes exhibited polypoidal choroidal vasculopathy in the narrow
sense and 3(7%) exhibited polypoidal choroidal neovascularization. Number of treatment sessions
during follow-up ranged from 1to 8. At 3-year follow-up, mean visual acuity decreased to below
baseline. Polypoidal lesions recurred in 33 (77%) of the 43 eyes at 3 years, although the 3 eyes with
polypoidal choroidal neovascularizationshowed little change except for enlargement andrecurrence.
Long-termvisual outcomes following verteporfin photodynamic therapy showed a high frequency of
recurrent polypoidal lesionsas well as enlargement and neovascular changes of abnormal vascular
networks. However, because polypoidal lesions recurred after verteporfin photodynamic therapy in
some cases, further study is needed to confirm the long-term effectiveness of verteporfin
photodynamic therapy for polypoidal choroidal vasculopathy.

Section Summary: Polypoidal Choroidal Vasculopathy - Verteporfin Photodynamic Therapy
Alone

Available evidence on the efficacy of verteporfin photodynamic therapy for polypoidal choroidal
vasculopathyconsists of several retrospective studies, a meta-analysis that included 2 RCTs, and a
subsequently published additional RCT. Retrospective studies have reported favorable anatomic
outcomes and visual acuity for patients treated with verteporfin photodynamic therapy. RCTs
comparing verteporfin photodynamictherapy with antivascular endothelial growth therapies have
reported no statistical differences in visual acuity. Controlled trials are needed to permit conclusions
on the efficacy of verteporfin photodynamic therapy monotherapy in polypoidal choroidal
vasculopathy.
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Polypoidal Choroidal Vasculopathy - Verteporfin Photodynamic Therapy Plus Anti-Vascular
Endothelial Growth Factor Therapy

Clinical Context and Therapy Purpose

The purpose of verteporfin photodynamic therapy plus anti-vascular endothelial growth factor
therapy is to provide a treatment option that is an alternative to or an improvement on existing
therapies for individuals with choroidal neovascularization due to polypoidal choroidal vasculopathy.

The following PICO was used to select literature to inform this review.

Population
Individuals with choroidal neovascularization due to polypoidal choroidal vasculopathy.

Intervention

Treatment with verteporfin photodynamic therapy plus anti-vascular endothelial growth factor
therapy.

Comparators
Treatment with antivascular endothelial growth factor therapy alone.

Outcomes
Symptoms, changein disease status, a change or improvement of functional status, and quality of
life measurement(s). Average follow-up is 12 to 24 months.

Study Selection Criteria
Methodologically credible studies were selected using the following principles:
e Toassess efficacy outcomes, comparative controlled prospective trials were sought, with a
preference for RCTs;
e Inthe absence of such trials, comparative observational studies were sought, with a
preference for prospective studies.
e Toassesslong-term outcomes and adverse events, single-arm studies that capture longer
periods of follow-up and/or larger populations were sought.
e Studies with duplicative or overlapping populations were excluded.

Review of Evidence

Systematic Reviews

Lin et al (2024) published a meta-analysis of 7 RCTs (N=926 eyes) evaluating the addition of
verteporfin photodynamic therapy to antivascular endothelial growth factor for the treatment of
polypoidal choroidal vasculopathy.®' The addition of verteporfin photodynamic therapy improved
polyp regressionand reduced the number of antivascular endothelial growth factorinjections but did
not improve visual outcomes. The analysis is limited by the small number of studies and the small
sample size of most studies with the exception of Lim 2020 which included 322 eyes.?? The vast
majority of evidence comes from Asian populations.

Table 1. Comparison of Trials/Studies Included in Meta-analyses
Study Lin et al (2024)5!

Silva (2022)
Ogura (2021)
Lim (2020)
Wong (2019)
Lai (2018)
Koh (2012)
Lim (2012)
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Table 2. Meta-analyses Characteristics

Study Dates Trials  Participants N (Range) Design Duration
Lin et al (2024)8' Through July 7 Pts with PCV enrolled in 926 eyes (16 to RCT 20 to 96 weeks
2024 RCTs comparing anti- 168)

VEGF monotherapy to

combination anti-VEGF

plus VPDT
PCV: polypoidal choroidal vasculopathy; RCTs: randomized controlled trials; VEGF: vascular endothelial growth
factor; VPDT:, verteporfin photodynamic therapy.

Table 3. Meta-analyses Results

Study Complete Polyp Number of BCVA CRT Reduction Ocular AEs
Regression Antivascular Improvement
VEGF Injections
Lin et al
(2024)8"
Total N 1053 729 1048¢° 730 123209
Pooled effect, 156 (115to0213)) -0.65(-095 to- 0.96 (-0.45 to 0.31(-0.81 to 1.43) 0.99 (0.85 to 1.16)
RR (95% Cl) 0.35) 2.36)
2 (p) 74% (.005) 60% (<.0001) 99% (18) 97% (.59) 0% (94)

AEs: adverse events; BCVA: best corrected visual acuity; Cl: confidence interval; CRT: central retinal thickness;
RR: risk ratio; VEGF: vascular endothelial growth factor.

aTotal N for this analysis exceeds total number of eyes because the Lim (2020) study was included in both
subgroups of 1year or less follow-up and greater than 1 year follow-up.

Nonrandomized Trials

Observational studies have also been published. Weng et al (2024) retrospectively compared
aflibercept alone to aflibercept plus verteporfin photodynamic therapy in patients (N=60 eyes) with
polypoidal choroidal vasculopathy %3 Visual acuity and changes in central retinal thickness were not
significantly different between groups at 12 months, but the dry macular rate was greater with
combination therapy (96.7% vs 60.0%; p=.001). Kang et al (2013) reported on 5-year retrospective
follow-up for 42 eyes (36 patients) treated with verteporfin photodynamic therapy for polypoidal
choroidal vasculopathy.?* Patients received a mean of 2.21verteporfin photodynamic therapy
treatments during the study, with additional intravitreal injections of antivascular endothelial
growth agents if exudative changes were observed. During follow-up, recurrence was observed in 33
(78.6%) eyes, and the mean number of antivascular endothelial growth injections was 6.42 in eyes
with recurrence. In the entire group, best-corrected visual acuity improvedfrom0.78 logarithmof the
minimum angle of resolution at baseline (20/120 Snellen equivalent) to 0.67 logarithm of the
minimum angle of resolution (20/93 Snellen equivalent) at 5 years. Using a change of at least 0.3
logarithm of the minimum angle ofresolution as a threshold, best-corrected visual acuity improved in
14 (33.3%) eyes, remained stable in 23 (54.8%) eyes, and decreasedin 5(11.9%) eyes. Interpretation of
this study is difficult because all patients received combination treatment with intravitreal vascular
endothelial growth factor antagonistswithoutcomparison groups. Kim and Yu (2011) retrospectively
reviewed 39 consecutive patients with polypoidal choroidal vasculopathy who received verteporfin
photodynamictherapy(before April 2007) or combination verteporfin photodynamic therapy plus
intravitreal bevacizumab (after April 2007).65 During 12 months of follow-up, patients in the
monotherapygroup (n=19) received a mean of 1.89 verteporfin photodynamic therapy applications,
and patients in the combined therapy group (n=20) received a mean of 1.30 verteporfin
photodynamictherapy applications and 2.90 bevacizumab injections. Best-corrected visual acuity
improved by 3.0 lines in the combined therapy group compared with 1.6 lines in the verteporfin
photodynamic therapy-only group. This level of improvement in best-corrected visual acuity was
achieved in 55.0% in the combined therapy group and 36.8% in the monotherapy group.
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Section Summary: Polypoidal Choroidal Vasculopathy - Verteporfin Photodynamic Therapy Plus
Anti-Vascular Endothelial Growth Factor Therapy

Available evidence on the efficacy of verteporfin photodynamic therapy plus antivascular endothelial
growth factortherapyforpolypoidal choroidal vasculopathy consists of a meta-analysis of 7 RCTs
and retrospective studies. The combination therapy improved polyp regression and reduced the
number of antivascular endothelial growth factor injections but did not improve visual acuity
compared to monotherapy with antivascular endothelial growth factor therapy. The RCTsincludedin
the meta-analysis generally had small sample sizes and were conducted in Asian populations.
Adequately powered controlled trials are needed to permit conclusions on the efficacy of
combination verteporfin photodynamic therapy plus antivascular endothelial growth therapy in
polypoidal choroidal vasculopathy.

Choroidal Hemangioma

Clinical Context and Therapy Purpose

The purpose of verteporfin photodynamic therapy is to provide a treatment option that is an
alternative to or an improvement on existing therapies for individuals with choroidal
neovascularization due to choroidal hemangioma.

The following PICO was used to select literature to inform this review.

Population
Individuals with choroidal neovascularization due to choroidal hemangioma.

Intervention
Treatment with verteporfin photodynamic therapy.

Comparators
Standard of care treatment.

Outcomes
Symptoms, changein disease status, a change or improvement of functional status, and quality of
life measurement(s). Average follow-up is 12 to 24 months.

Study Selection Criteria
Methodologically credible studies were selected using the following principles:
e Toassess efficacy outcomes, comparative controlled prospective trials were sought, with a
preference for RCTs;
e Inthe absence of such trials, comparative observational studies were sought, with a
preference for prospective studies.
e Toassesslong-term outcomes and adverse events, single-arm studies that capture longer
periods of follow-up and/or larger populations were sought.
e Studies with duplicative or overlapping populations were excluded.

Review of Evidence

The systematic review by Chan et al (2010) included 11 case series on verteporfin photodynamic
therapy in patients with choroidal hemangioma.*® Verteporfin photodynamic therapy has been
reported to induce complete and irreversible occlusion of the microvasculature, although this may
require morethan 1treatment. Several case series have demonstratedencouraging visual acuity and
anatomicoutcomesin 150 patients with circumscribed choroidal hemangioma treated with various
verteporfin photodynamic therapy regimens.

Blasi et al (2010) reported on 5-year outcomes fora prospective series of 25 consecutive patients with
symptomatic choroidal hemangioma.®® Twenty-two (88%) patients received a single verteporfin
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photodynamic therapy session and 3 eyes received a second verteporfin photodynamic therapy
session. Follow-up examinations were performed 2 weeks, 1 month, 3 months, and every 6 months
after treatment. All tumors were reduced in size, and there were no recurrences through 5 years of
follow-up. At1year, best-corrected visual acuity improvedby an average of 18.2 letters. Visual acuity
improved by 2 or morelinesin 20(80%) eyes and by 3or morelinesin 12 (48%) eyes. No treated eyes
lost visual acuity between the 1- and 5-year follow-ups. Foveal center thickness decreased from a
mean of 386.20 umto 179.2 um at 5 years, and there was the resolution of macular exudation in all
cases. No treatment-related adverse events were identified.

Section Summary: Choroidal Hemangioma

Available evidence on the efficacy of verteporfin photodynamictherapy for choroidal hemangioma
consists of a systematic review of 11 case series and a prospective study. This body of evidence has
suggested a favorable effect of verteporfin photodynamic therapy on various visual acuity and
anatomicoutcomesin patientswith a choroidal hemangioma. Controlled trialswith a larger number
of patients and longer follow-up are needed to permit conclusions regarding the efficacy of
verteporfin photodynamic therapy for this indication.

Angioid Streaks

Clinical Context and Therapy Purpose

The purpose of verteporfin photodynamic therapy is to provide a treatment option that is an
alternative to or an improvement on existing therapies for individuals with choroidal
neovascularization due to angioid streaks.

The following PICO was used to select literature to inform this review.

Population
Individuals with choroidal neovascularization due to angioid streaks.

Intervention
Treatment with verteporfin photodynamic therapy.

Comparators
Standard of care treatment.

Ovutcomes
Symptoms, changein disease status, a change or improvement of functional status, and quality of
life measurement(s). Average follow-up is 12 to 24 months.

Study Selection Criteria
Methodologically credible studies were selected using the following principles:
e Toassess efficacy outcomes, comparative controlled prospective trials were sought, with a
preference for RCTs;
e Inthe absence of such trials, comparative observational studies were sought, with a
preference for prospective studies.
e Toassesslong-term outcomes and adverse events, single-arm studies that capture longer
periods of follow-up and/or larger populations were sought.
e Studies with duplicative or overlapping populations were excluded.

Review of Evidence

The systematic review by Chan et al (2010) included 8 case series on verteporfin photodynamic
therapy assessing 148 patients with angioid streaks.>® Reviewers concluded that verteporfin
photodynamictherapymightlimit or slow vision loss compared with the expected natural course of
choroidal neovascularization due to angioid streaks, but 1study showed a decrease in visual acuity
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following verteporfin photodynamic therapy, and others showed that substantial proportions of
patients continued to lose visual acuity. Thus, further studies are warranted to assess long-term
safety and efficacy of verteporfin photodynamic therapy in these patients.

Section Summary: Angioid Streaks

Available evidence on the efficacy of verteporfin photodynamictherapy for angioid streaks consists
of asystematicreview of case series. Thedata from case series have reported conflicting results for
visual acuity. Controlled trials with a larger number of patients and longer follow-up are needed to
permit conclusions onthe efficacy of verteporfin photodynamictherapy in angioid streaks, especially
if it is effective in limiting the growth of choroidal neovascularization.

Inflammatory Chorioretinal Conditions

Clinical Context and Therapy Purpose

The purpose of verteporfin photodynamic therapy is to provide a treatment option that is an
alternative to or an improvement on existing therapies for individuals with choroidal
neovascularization due to inflammatory chorioretinal conditions.

The following PICO was used to select literature to inform this review.

Population
Individuals with choroidal neovascularization due to inflammatory chorioretinal conditions.

Intervention
Treatment with verteporfin photodynamic therapy.

Comparators
Standard of care treatment.

Ovutcomes
Symptoms, changein disease status, a change or improvement of functional status, and quality of
life measurement(s). Average follow-up is 12 to 24 months.

Study Selection Criteria
Methodologically credible studies were selected using the following principles:
e Toassess efficacy outcomes, comparative controlled prospective trials were sought, with a
preference for RCTs;
e Inthe absence of such trials, comparative observational studies were sought, with a
preference for prospective studies.
e Toassesslong-term outcomes and adverse events, single-arm studies that capture longer
periods of follow-up and/or larger populations were sought.
e Studies with duplicative or overlapping populations were excluded.

Review of Evidence

Choroidal neovascularization can occur as a complication of inflammatory conditions such as uveitis,
multifocal choroiditis and panuveitis, and punctate inner choroidopathy. Aboutone-third of patients
develop choroidal neovascularization, which can result in severe vision loss if it is subfoveal.

The systematic review by Chan et al (2010) included 15 case reports evaluating verteporfin
photodynamictherapyin 115 patients with inflammatory eye conditions.*® Encouraging visual acuity,
and anatomic improvements have been reported with verteporfin photodynamic therapy for
punctuate inner choroidopathy, choroiditis and toxoplasmic retinochoroiditis, and subfoveal
choroidal neovascularization secondaryto posterioruveitis. While promising, larger and comparative
studies are needed to evaluate the effect of verteporfin photodynamic therapy on health outcomes
for this indication.
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Section Summary: Inflammatory Chorioretinal Conditions

Available evidence on the efficacy of verteporfin photodynamic therapy for inflammatory
chorioretinal conditions consists of multiple case reports. Controlled trials are needed to permit
conclusions on the efficacy of verteporfin photodynamic therapy in ocular inflalmmatory conditions.

Supplemental Information
The purpose of the following information is to provide reference material. Inclusion does not imply
endorsement or alignment with the evidence review conclusions.

Clinical Input From Physician Specialty Societies and Academic Medical Centers

While the various physician specialty societies and academic medical centers may collaborate with
and make recommendations during this process, through the provision of appropriate reviewers,
input received does not representan endorsement or position statement by the physician specialty
societies or academic medical centers, unless otherwise noted.

2012 Input

In response to requests, input was received from 2 physician specialty societies and 2 academic
medical centers while this policy was under review in 2012. Input agreed that photodynamic therapy
aloneis medically necessary for age-related macular degeneration, pathological myopia, presumed
ocular histoplasmosis, central serous chorioretinopathy, and choroidal hemangioma. Input was
mixed on the use of photodynamic therapy for other ophthalmologic disorders. Input agreed that
photodynamictherapyusedin combination with vascular endothelial growth factor antagonists is
investigational for all ophthalmologic disorders.

Practice Guidelines and Position Statements

Guidelines or positionstatements will be considered forinclusionin ‘Supplemental Information’ if they
were issued by, or jointly by, a U.S. professional society, an international society with U.S.
representation, or National Institute for Health and Care Excellence (NICE). Priority will be given to
guidelines that areinformedby a systematicreview, include strength of evidence ratings, andinclude
a description of management of conflict of interest.

American Academy of Ophthalmology

In 2019, the American Academy of Ophthalmology updated its 2015 preferred practice pattern
guideline on age-related macular degeneration. The 2019 update states that verteporfin
photodynamictherapyhas approval by the U.S. Foodand Drug Administration for the treatment of
age-related macular degeneration-related, predominantly classic, subfoveal choroidal
neovascularization.®’

The 2019 update stated that antivascular endothelial growth factortherapies have become first-line
therapy for treating and stabilizing most cases of age-related macular degeneration and suggests
that verteporfin photodynamictherapy is rarely needed. An update for this guideline is scheduled for
2025.

National Institute for Health and Care Excellence

In 2018, the National Institute for Health and Care Excellence updated its 2003 guidance on the use
of photodynamictherapy for age-related macular degeneration ®8 The Institute made the following
recommendations: it recommended against use of photodynamic therapy as monotherapy for late
(wet) age-related macular degeneration and against use of photodynamic therapy as first-line
adjunctive therapy to antivascular endothelial growth factor therapies for late (wet) age-related
macular degeneration; it recommended for photodynamic therapy as second-line adjunctive
therapy to antivascular endothelial growth factor therapies for late (wet) age-related macular
degeneration in a trial setting.
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U.S. Preventive Services Task Force Recommendations
Not applicable.

Medicare National Coverage

Since 2001, use of ocular photodynamic therapy has been covered by Medicare for the treatment
predominantly classical subfoveal choroidal neovascularization(i.e., occupies =50% of the area of the
entire lesion) associated with age-related macular degeneration only when used in conjunction with
verteporfin. However, there was nonational Medicare coverage policy for other indications. In 2004,
Medicare found evidence to conclude that photodynamic therapy with verteporfin may be
“reasonable and necessary” for patients with age-related macular degeneration with “subfoveal
occult or minimally classic choroidal neovascularization ... 4 disk areas or less in size ... [with] evidence
of progressionwithinthe three monthsprior to initial treatment” 6° Medicare also reiterated that use
of ocular photodynamictherapy with verteporfin for indications such as “pathologic myopia or the
presumed histoplasmosis syndrome” may be “eligible for coverage through individual contractor
discretion.” A 2013 update permitted the use of either fluorescein angiography or optical coherence
tomography to assess treatment response.

Ongoing and Unpublished Clinical Trials
No ongoing clinical trials relevant to this review were identified in a February 2025 search of
clinicaltrials.gov.

NCT: national clinical trial; PDT: photodynamic therapy.
@ Denotes industry-sponsored or cosponsored trial.
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Documentation for Clinical Review

Please provide the following documentation:
e History and physical and/or consultation notes including:
o Reason for photodynamic therapy (diagnosis)
o Type of therapy
o Other agents being used or planned for use for the same diagnosis

Post Service (in addition to the above, please include the following):
e Procedure report(s)

Coding

Thelist of codes in this Medical Policy is intended as a general reference and may not coverall codes.
Inclusion or exclusion of a code(s) does not constitute or imply member coverage or provider
reimbursement policy.

Type Code Description
Destruction of localized lesion of choroid (e.g., choroidal

CcPT® 67221 neovascularization); photodynamic therapy (includes intravenous
infusion)
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Type Code Description
Destruction of localized lesion of choroid (e.g., choroidal
67225 neovascularization); photodynamic therapy, second eye, at single
session (List separately in addition to code for primary eye treatment)
calel Injection, aflibercept hd, 1mg
C9257 Injection, bevacizumab, 0.25 mg
Jo177 Injection, aflibercept HD, 1mg
HCPCS Jo178 InJ:ect?on, oflibercepF, 1 mg'
J2503 Injection, pegaptanib sodium, 0.3 mg
J2778 Injection, ranibizumab, 0.1 mg
J3396 Injection, verteporfin, 0.1 mg
JO035 Injection, bevacizumab, 10 mg

Policy History

This section provides a chronological history of the activities, updates and changes that have
occurred with this Medical Policy.

Effective Date | Action
12/01/2025 New policy.
06,/01/2026 Administrative update. Definitions of Decision Determinations section updated.

Definitions of Decision Determinations

Healthcare Services: Forthe purpose of this Medical Policy, Healthcare Services means procedures,
treatments, supplies, devices, and equipment.

Medically Necessaryor Medical Necessity meansreasonable andnecessaryservices to protect life,
to preventsignificantillnessor significant disability, or alleviate severe pain through the diagnosis or
treatment of disease, illness, or injury, as required under W&l section 14059.5(a) and 22 CCR section
51303(a). Medically Necessaryservices must include services necessary to achieve age-appropriate
growth and development, and attain, maintain, or regain functional capacity.

For Members less than 21 years of age, a service is Medically Necessary if it meets the Early and
Periodic Screening, Diagnostic, and Treatment(EPSDT) standard of Medical Necessity set forth in 42
USC section 1396d(r)(5), as required by W& sections 14059.5(b) and 14132(v). Without limitation,
Medically Necessary services for Membersless than 21 years of age include all services necessary to
achieve or maintain age-appropriate growth and development, attain, regain or maintain functional
capacity, orimprove, support, ormaintain the Member's current health condition. Contractor must
determine Medical Necessity on a case-by-case basis, taking into account the individual needs of the
Child.

Criteria Determining Experimental/Investigational Status

Below is an excerpt of thelanguage taken from California Children’s Services Numbered Letter O5-

1020.*
*Department of Healthcare Services Numbered Letter 05-1020. Accessed April 21,2026, from
https://www.dhcs.ca.gov/services/ccs/Documents/CCS-NL-05-1020- Experimental-and-Investigational-
Services.pdf

Reproduction without authorization from Blue Shield of California Promise Health Plan is prohibited.



https://www.dhcs.ca.gov/services/ccs/Documents/CCS-NL-05-1020-Experimental-and-Investigational-Services.pdf
https://www.dhcs.ca.gov/services/ccs/Documents/CCS-NL-05-1020-Experimental-and-Investigational-Services.pdf

PHP_9.03.08 Photodynamic Therapy for Choroidal Neovascularization
Page 34 of 34

Policy
A. TheCalifornia Children’s Services (CCS)Program and the Genetically Handicapped Persons

Program (GHPP) will not provide coverage for experimental services unless specifically

authorized by law.

B. The CCS Program and GHPP may provide coverage for an investigational service if:

1. Itis approved by the FDA under any Investigational New Drug (IND) Application; or

2. ltis authorized for use under the State of California’s Right to Try Act; and

3. lItsuseis consistent with its FDA-approved IND Application or the State of California’s
Right to Try Act;

C. Additional criteria that will be considered in the adjudication process include:

1.  Conventional therapy will not adequately treat the intended patient’s condition;

2. Conventional therapy will not prevent progressive disability or premature death;

3. The provider of the proposed service has a record of safety and success with it or
equivalent to that of other providers of the investigational services;

4. Othercriteria(e.g., cost and availability) may be consideredin the adjudication of a given
request in cases in which more than one investigational service is available;

5. Thereisreasonable expectationthat the investigational service will significantly prolong
the patient’s life or willmaintain or restore a range of physical and social function suited
to activities of daily living; and

6. Theserviceis notbeing performed as part of aresearch study protocol. For a beneficiary
with cancer who participates in a clinical trial for cancer, California Health and Safety
Code (HSC) §1370.6 requires that all routine patient care costs related to the clinical trial
be covered if the beneficiary's CCS-paneled treating physicianrecommends participation
in the clinical trial after determining that participation in the clinical trial has a
meaningful potential to benefit the enrollee. The coverage does not include
investigational services that have notbeen approved by the FDA and that are associated
with the clinical trial.

Feedback

Blue Shield of California Promise Health Plan is interested in receiving feedback relative to
developing, adopting, and reviewing criteria for medical policy. Any licensed practitioner who is
contracted with Blue Shield of California Promise Health Plan is welcome to provide comments,
suggestions, or concerns. Our internal policy committees will receive and take your comments into
consideration. Our medical policies are available to view or download at
www.blueshieldca.com/en/bsp/providers.

For medical policy feedback, please send comments to: MedPolicy@blueshieldca.com

Questions regardingthe applicability of this policy should be directed to the Blue Shield of California
Promise Health Plan Prior Authorization Department at (800) 468-9935, or the Complex Case

ManagementDepartmentat (855) 699-5557(TTY 711) for San Diego County and (800) 605-2556 (TTY
711) for Los AngelesCounty orvisit the provider portal at www.blueshieldca.com/en/bsp/providers.

Disclaimer: Blue Shield of California Promise Health Plan may consider published peer-reviewed scientific
literature, national guidelines, and local standards of practice in developing its medical policy. Federal and state
law, as well as member health services contract language, including definitions and specific contract
provisions/exclusions, take precedence over medical policy and must be considered first in determining covered
services. Member health services contracts may differ in their benefits. Blue Shield of California Promise Health
Plan reserves the right to review and update policies as appropriate.
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