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ABSTRACT

An ongoing global shortage of verteporfin
(Visudyne®) limits the treatment possibilities for
several chorioretinal diseases, including central
serous chorioretinopathy, choroidal heman-
gioma, and polypoidal choroidal vasculopathy.
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Verteporfin is required to perform photody-
namic therapy in these ocular diseases. There-
fore, the current situation has a substantial
impact on eye care worldwide. The worldwide
supply of verteporfin appears to be manufac-
tured by a single factory, which is situated in
the United States. The distribution of verteporfin
is done by different companies for different
regions of the world. Official communication
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on the shortage by the responsible companies
has been scarce and over the past years several
promises with regards to resolution of the short-
age have not been fulfilled. The delivery of new
batches of verteporfin is at irregular intervals,
unpredictable, and may not be fairly balanced
between different regions or countries in the
world. To ensure a fair distribution of available
verteporfin within a country, several measures
can be taken. In the Netherlands, a national
committee, consisting of ophthalmologists, is in
place to arrange this. On the European level, the
European Union and European Medicine Agency
have plans to monitor medicine shortages more
closely and to intervene if necessary. With a
more intensified monitoring and regulation of
medicine supplies, future impending shortages
may be prevented. Remarkably, the amount of
medicine shortages is increasing, having a sig-
nificant and sometimes irreversible impact on
patient care. Thus, efforts should be undertaken
to minimize the consequences and, whenever
possible, to prevent future medicine shortages.

Keywords: Verteporfin; Photodynamic ther-
apy; Central serous chorioretinopathy;
Choroidal hemangioma; Polypoidal choroidal
vasculopathy

Key Summary Points

An ongoing global shortage of verteporfin
(Visudyne®) limits the treatment with photo-
dynamic therapy used for several chorioreti-
nal diseases, leading to possible irreversible
vision loss.

The worldwide supply of verteporfin appears
to be manufactured by a single factory situ-
ated in the United States and is distributed by
different companies per region.

E. H. C. van Dijk
Department of Ophthalmology, Alrijne Hospital,
Leiderdorp, The Netherlands

Over the past years, deliveries of batches of
verteporfin have been scarce, unpredictable,
and poorly communicated on by the respon-
sible companies.

National and international steps can be
undertaken to monitor medicine shortages,
and to fairly distribute remaining medication
within the country or within a region.

INTRODUCTION

Since May 2020, there has been a persisting
worldwide shortage of verteporfin (brand name
Visudyne®) [1]. As verteporfin is required to
perform photodynamic therapy (PDT), which is
the preferred treatment for several eye diseases,
this shortage has a great impact on ophthalmo-
logical care worldwide. Despite reported efforts
from the manufacturer to restore production
of verteporfin, it still cannot be supplied at the
required scale, a situation which is expected to
last at least until the end of 2024 [1]. This results
in patients being undertreated which potentially
can lead to irreversible loss of vision [2-4]. This
article aims to provide insights into the origin
of the shortage, an update on the current stand-
ings, suggestions on how we can move forward,
and how we could prevent similar issues in the
future.

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

Photodynamic Therapy in Ophthalmology

Verteporfin is used as a photosensitizing agent to
perform PDT in several ophthalmological con-
ditions. Verteporfin is injected intravenously
over 5-10 min and after injection, it is activated
locally in the retina and choroid using illumina-
tion with a laser that emits 689 nm wavelength
light for a duration of either 42 s (i.e., half-time)
or 83 s (i.e., full-time), after which choroidal
remodeling occurs [S]. PDT in ophthalmology
was first introduced in the year 2000 to treat
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patients with neovascular age-related macular
degeneration (nAMD) [6]. Verteporfin is still reg-
istered for treating nAMD and for choroidal neo-
vascularization (CNV) that may occur in highly
myopic patients. However, in current clinical
practice, with the introduction of intravitreal
injections of anti-vascular endothelial growth
factor (anti-VEGF) agents, the role of PDT in
these conditions has been greatly reduced. Still,
PDT is deemed to be very effective in several
other ophthalmological conditions, mainly
those in which a pathological choroidal state is
thought to play a pathophysiological role. These
include central serous chorioretinopathy (CSC),
polypoidal choroidal vasculopathy (PCV), and
choroidal hemangioma (CH). For some of these
conditions, it is considered the only effective
treatment [7-9].

Manufacturing

Verteporfin is currently manufactured in bulk
by Alcami Carolinas Corporation (Charleston,
SC, USA) for the following distributors: Bausch
Health US, LLC (Bridgewater, NJ, USA) for the US
market, Neon Healthcare Ltd. (Hertford, UK) for
the UK market, and Cheplapharm Arzneimittel
GmbH (Greifswald, Germany) for the EU market
[10, 11]. It was not possible to identify whether
there currently is a sole producer of the active
pharmaceutical ingredient (API) or that the API
is produced by more companies. However, it
seems that there is a single factory situated in
the United States, which is responsible for the
initial production of verteporfin for the world
market. The production of the final product is
complex and includes multiple additional ingre-
dients in order to obtain a stable product and
part of the process involves freeze drying of the
solution.

SHORTAGE

Official Communication on the Shortage

The first mention of the verteporfin shortage by
the European Medicine Agency (EMA) was in
November 2021 [1]. In this notice it was stated

that there had been a reduction in manufactur-
ing capacity of verteporfin since May 2020, one
and a half years before. The cause was said to be
a reduction in manufacturing capabilities (defect
in the filling machine), after which the manufac-
turing process was moved to an alternative pro-
duction line in the same building. In this initial
communication, it was said that supplies would
be resumed in November 2021 and that the short-
age would be resolved by the first quarter of 2022
[12]. It was mentioned that “remaining stocks
were distributed in a balanced manner”, and that
a small batch of verteporfin was transferred from
the United States to the European market [12].
Besides, it was stated that a newly manufactured
product had been imported into the EU and was
awaiting quality control. Packaging was planned
for October 2021 [12].

In a later update in August 2022, it was said
that the production of verteporfin was restored
in the first quarter of 2022, but at limited capac-
ity [13]. At present, the availability of verteporfin
is expected to be limited until the end of 2024
[1]. Again, it was stressed that Cheplapharm will
ensure a fair allocation of remaining and newly
produced stocks of verteporfin among the affected
countries, based on historic demand.

Interestingly, as per March 2023, the website
of the American Food and Drug Administra-
tion (FDA) marks the verteporfin shortage as
“resolved” [14]. The duration of the shortage is
listed as running from 18 October 2022 to 9 Feb-
ruary 2023. However, insufficient supplies have
remained in many parts of the world.

In addition, the website of producer
Bausch+Lomb and the English website of Che-
plapharm, the market authorization holder for
the European market, do not mention the verte-
porfin shortage.

Hence, contradictory and scattered information
by the regulatory authorities, manufacturers, and
distributors hampers an accurate topical overview.

Unofficial Communication on the Shortage
and Deliveries of Verteporfin Batches in The
Netherlands

PDT has been a well-established treatment
in the Netherlands for many years. Initially
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for nAMD, but in recent years also for CSC
and PCV [15-17]. For CSC, this has mainly
been based on outcomes of two multicenter
randomized controlled trials initiated in the
Netherlands, the PLACE and SPECTRA tri-
als, which favored PDT as the preferred first-
line treatment [18-22]. Before the shortage,
approximately 700 PDT procedures per year
were performed in the Netherlands. In these
procedures, half the originally described verte-
porfin dosage (3 mg/square meter of body sur-
face area) was used in most patients with CSC,
in accordance with current literature [7]. Over
the past few years, the supplies of verteporfin
to the Netherlands have been insufficient to
treat all patients eligible to PDT. Currently,
approximately 50-55% of the normal amount
of PDT procedures can be performed. These
treatments are allocated to patients selected
by a national committee of medical retina spe-
cialists, after having discussed each individual
patient sent in for review by one of the PDT-
performing Dutch centers. Importantly, alloca-
tion criteria have been adjusted on a regular
basis over these past few years by the national
committee. For example, involvement of the
Dutch Medication Coordination Centre led to
a more future scenario based modeling of sup-
ply and demand. However, ad hoc changes in
expected deliveries meant that these scenarios
had to be adjusted regularly. If the prospects
of new supplies were favorable, numbers could
be increased to approximately 100 treatments
per month, as numerous patients were already
waiting to be treated. If expected supplies were
more limited, the amount of monthly treated
patients had to be reduced to approximately
50 or even 35 cases [2, 3]. This time consum-
ing process has led to delays as well as uncer-
tainty whether the required PDT treatments
can actually be executed, which is difficult to
accept both for patients and ophthalmologists.
Due to the global shortage of verteporfin sev-
eral countries prohibit export. This hampers
the flow of verteporfin amongst countries.
National price differences of verteporfin also
complicate balancing the available medication
by import and export.

Equal Distribution of Verteporfin Batches
Between Countries

Despite the official information through EMA
from the EU market authorization holder Che-
plapharm that mentions assuring a fair alloca-
tion of the currently available supplies of verte-
porfin based on existing demand [13], other
information challenges this. Of note, several
countries have not received any verteporfin over
the last few years [23]. It is thus unclear how this
‘fair allocation’ has been executed.

It appears there are also differences between
countries in different regions of the world. This
was revealed in the results of the questionnaire
that we sent to numerous retinal specialists
around the world, which was a part of our previ-
ous article [23]. The exact cause for this variation
is difficult to establish, and may be multifacto-
rial: different distributors, practice patterns of
ophthalmologists, and the possibility of reim-
bursement for PDT could be of importance.

CURRENT MEASURES
The Netherlands

As we reported in our previous article on the
verteporfin shortage, in the Netherlands there
is still an active committee of ophthalmologists
from all main PDT-treating centers that allo-
cates the available supply of verteporfin to the
patients that need it most [23]. This committee
was erected in the summer of 2021, shortly after
the upcoming shortage of verteporfin was com-
municated on by Cheplapharm. The committee
collectively evaluates all individual cases from
within the Netherlands to see if they met their
criteria for PDT treatment. The original criteria
set by this committee were described in our pre-
vious article [23]. These criteria for eligibility for
PDT treatment have been adjusted several times
based on current and predicted availability of
verteporfin. The United Kingdom and France
also prioritized specific cases for PDT treatment.
In the United Kingdom, available verteporfin
was “reserved for the treatment of ocular cancer
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patients” [24]. In France, there are still prioritiza-
tion criteria in effect, and the treating physician
can request an ampoule of verteporfin via a form
available at the website of Cheplapharm [25].
Denmark had neither a national prioritization
strategy nor a committee to evaluate cases for
therapy, and treatment was prioritized at each
individual center according to obtained verte-
porfin from time to time at the discretion of the
treating physicians [26, 27]. The largest center
in Denmark systematically prioritized treatment
of CH over cases with CSC. However, the Neth-
erlands had the only committee consisting of
representative ophthalmologists from each PDT
treatment center, who evaluated every case that
might be eligible for PDT treatment. This com-
mittee has meetings every month, and currently
approximately 50-55% of the usual number of
patients can be treated with PDT. With the cur-
rent outlook on limited supplies of verteporfin,
several national authorities have recommended
keeping this committee active, and keeping the
criteria for allocating treatment with PDT fairly
strict. The criteria that are currently used in the
Netherlands can be found in Table 1.

European Union

On 25 January 2022, the European Parliament
published a new regulation called “REGULA-
TION (EU) 2022/123 OF THE EUROPEAN PAR-
LIAMENT AND OF THE COUNCIL on a rein-
forced role for the European Medicines Agency
in crisis preparedness and management for
medicinal products and medical devices” [28]. In
this regulation, the European Parliament high-
lights the complexity of shortages of medicinal
products and the fact that it is a priority of the
European Parliament to further investigate and
manage these shortages. For this, the European
Parliament announced multiple initiatives,
including the erection of the European short-
ages monitoring platform (ESMP). The ESMP
aims to “monitor, prevent and manage actual
or potential shortages of medicinal products on
the critical medicines lists during public health
emergencies and major events” or “actual or
potential shortages of medicinal products that
are likely to lead to a public health emergency

or a major event” [28]. Additionally, on 11 May
2022, the EMA launched a new committee to
oversee medicine shortages and their risks for
patient health on a European level [29]. The
first meeting of the Executive Steering Group
on Shortages and Safety of Medicinal Products
(also known as Medicines Shortages Steering
Group (MSSG)) has taken place. The MSSG con-
sists of one representative from the European
Commission, one representative from the EMA,
and representatives from all EU Member States.
A larger role for this group is outlined in the
proposal for the revision of the pharmaceutical
regulation by the European Commission. This
includes their participation in establishing a list
of critical shortages of medicinal products that
require coordination at the EU level [30]. This
could possibly facilitate fair allocation of scarce
supplies throughout Europe and hopefully
address medicine shortages more adequately.
Currently, in the case of verteporfin, the MSSG
actively monitors the shortage, maintains com-
munication with Cheplapharm, and helps steer
toward a solution.

Alternative Treatment Options

With the shortage of verteporfin still current and
a limited prospect of a stable supply that is also
sufficient to clear the backlog, treating ophthal-
mologists are being forced not to treat patients
who need PDT or to delay treatment. For this
very particular situation, alternative options are
poor. Due to its complexity and the lack of phar-
maceutical-grade active pharmaceutical ingredi-
ents, pharmacy compounding was deemed unat-
tainable by hospital pharmacists [31]. As a result,
ophthalmologists are seeking alternative medici-
nal products [15, 32], but no strongly evidence-
based alternative treatments with similar efficacy
as PDT are currently known. To our knowledge,
no other photosensitizers have become avail-
able for performing PDT in the eye since our
last paper on the verteporfin shortage has been
published [23]. Verteporfin dosage reduction is
also an option to treat more patients with PDT.
Using half-dose PDT had already scientifically
been established in the treatment of CSC [7, 8,
15], and to a lesser extent for PCV [33].
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Table 1 Prioritization criteria in the allocation of remaining ampoules of verteporfin in the Netherlands, as of January 2024

Category A: Patients with the highest priority of undergoing PDT

1. Patients with one functional eye or a maximum BCVA of the other eye of 0.5 Snellen decimal with

(a) Choroidal hemangioma with submacular fluid

(b) CSC with OCT-documented persisting fluid during 3 months with a leakage point that is not accessible for focal

laser treatment

2. Children (< 18 years old) with a choroidal hemangioma with submacular fluid

3. Patients with one functional eye or a maximum BCVA of the other eye of 0.3 Snellen decimal with

(a) Polypoidal choroidal vasculopathy with foveal intraretinal or subretinal fluid, or (para)foveal hard exudates deterio-

rating despite 4-weekly intravitreal injections with anti-VEGF agents, after having tried at least two different agents.

The polypoidal lesion should not be accessible for focal laser treatment, and should be eligible for treatment with half-

dose PDT

(b) Non-inflammatory choroidal neovascularization with foveal intraretinal or subretinal fluid, or (para)foveal hard

exudates deteriorating despite 4-weekly intravitreal injections with anti-VEGF agents. The patient must have shown

insufficient improvement after bevacizumab, ranibizumab, and aflibercept, and one of the following: brolucizumab or

faricimab

Category B: Patients with a high priority of undergoing PDT

1. Patients with choroidal hemangioma with extensive subretinal fluid, either macular or extramacular

2. Patients with choroidal hemangioma with submacular fluid and a BCVA of the other eye of > 0.5 Snellen decimal

3. Patients with CSC with OCT-documented persisting subfoveal fluid with a leakage point that is not accessible for focal

laser treatment and a BCVA of the other eye of > 0.5 Snellen decimal

For a first episode of CSC, the subfoveal fluid should exist for at least 3-4 months

For a recurrence of CSC within 2 years, the subfoveal fluid should exist for at least 2-3 months

4. Patients with polypoidal choroidal vasculopathy with foveal intraretinal or subretinal fluid, or (para)foveal hard exu-

dates deteriorating despite 4-wecekly intravitreal injections with anti-VEGF agents, after having tried at least two differ-

ent agents. The polypoidal lesion should not be accessible for focal laser treatment, and the BCVA of the other eye may

be > 0.5 Snellen decimal

anti-VEGEF anti vascular endothelial growth factor, BCVA best-corrected visual acuity, CSC central serous chorioretinopathy,
OCT optical coherence tomography, PDT photodynamic therapy

For PCV, combination of intravitreal injec-
tions with anti-VEGF agents and PDT is recom-
mended in cases where intravitreal injections
with anti-VEGF agents alone have had insuf-
ficient effect on the presence of intraretinal or
subretinal fluid. However, during the verteporfin
shortage, ophthalmologists in the Netherlands
experienced that patients with PCV may also
respond well to monotherapy with aflibercept.
This has also been shown in previous literature
[34, 35]. If polypoidal lesions in PCV are outside

the macula, patients can also be treated with
focal laser [36].

PREVENTIVE MEASURES

Policy and Legislation

With the current abundance in medicine short-
ages, it is promising that policymakers at the level
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of the EU are looking to introduce a more strict
surveillance of current shortages to ensure that
they are addressed timely. With a more inten-
sified monitoring and regulation of medicine
supplies, future impending shortages may even
be prevented, for example by upscaling produc-
tion by other companies through compulsory
licensing. In our previous article, we highlighted
some possibilities that may help in reducing the
consequences of medicine shortages [23]. At a
national level, monitoring systems to quickly
identify potential shortages have been set up.
International collaboration of these initiatives
might identify upcoming shortages at an earlier
stage. In order to respond to shortages rapidly, a
Medication Coordination Centre could be set up
to monitor supply and stocks along the supply
chain and at end users. If necessary, coordinated
redistribution of stocks should be made possible.
As of current, market authorization holders are
expected to develop shortage prevention and
response plans [37]. Besides this, there are other
possible measures to prevent medicine shortages.
When a market authorization holder expects a
reduction in production capability, competitors
should be informed of this to allow them to scale
up their production, in order to maintain a steady
supply to patients within their range of supply.
Alternatively, when a patent prevents competitors
from producing the same medicine, compulsory
licensing can be enforced [38]. This allows other
companies to produce the same product despite
patent protection, for the purpose of maintaining
supplies. Finally, keeping an emergency stock of
medication helps prevent temporary shortages.
Recently, in July 2022, the Dutch government has
reduced this emergency stock requirement from a
stock lasting 5 months to 2.5 months [39]. They
state that this emergency stock will be able to
cover half of temporary medicine shortages. How-
ever, it can be discussed whether individual coun-
tries should keep emergency stocks or whether
this is something that should be managed on a
European level.

New Treatment Developments

When there is a lack of a specific medication,
replacing this medication with an alternative

compound remains the most straightforward
solution. However, for verteporfin, this has
been found to be impossible so far. Currently,
verteporfin is the only photosensitizer on the
market that has the correct safety profile, and
pharmacodynamic and pharmacokinetic prop-
erties for treatment of the choroid and retina.
Past endeavors to develop photosensitizers for
eye diseases have unfortunately failed. Some of
these have been described in previous publica-
tions [23, 40, 41]. Future research could reveal
alternative photosensitizers suited for treating
chorioretinal diseases.

Sparked by the verteporfin shortage, a study
has appeared testing the efficacy of “no-dose”
PDT in CSC [42]. In this case, the same laser
treatment is used in the eye as with regular PDT,
but without the use of any photosensitizer.
This small retrospective study without a con-
trol group shows that there may be a treatment
effect, but further prognostic studies, preferably
randomized controlled trials, would have to be
performed to provide stronger evidence of its
effect for the several diseases in which PDT can
be performed.

Finally, a more thorough understanding of
pathophysiological mechanisms that play a role
in CSC, PCV, and CH may help give new insights
leading to the development of new treatment
options.

Positive Sides to the Verteporfin Shortage

Although medicine shortages are never wel-
come, there are some positive sides to the verte-
porfin shortage that deserve to be mentioned.
First, the erection of the national committee
allocating verteporfin ampoules has brought
some advantages. Given that the Netherlands
is a relatively small country (population of
roughly 18 million), this committee consisted
of ophthalmologists from all centers performing
PDT within the country. This allowed a won-
derful opportunity for these specialists to meet
and discuss cases, and exchange their personal
experiences with treatment settings, as well as
alternative treatments for several patient cat-
egories. For example, for patients with PCV, the
previously described aflibercept monotherapy
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or focal laser treatment could be considered. In
cases with subretinal fluid caused by CSC, the
fluid may subside spontaneously without inter-
vention, within 3-4 months. Therefore, it could
be advised not to treat these cases with PDT too
hastily.

Furthermore, the shortage of verteporfin
allowed ophthalmologists to treat their patients
with half-dose PDT, instead of full-dose PDT.
This has been more established in cases with
chronic CSC, but may also have effect in
patients with PCV not responding to anti-VEGF
monotherapy. The shortage also stimulated oph-
thalmologists to plan their PDT treatments effec-
tively, such as planning multiple treatments in
one day to ensure that all available verteporfin
is used as efficiently as possible.

Finally, this period of verteporfin shortage
may provide an opportunity for analyzing the
results of patients requiring eye care during this
time of scarcity. Retrospective analysis of PCV
cases may reveal whether patients responded
well to alternative treatments such as afliber-
cept monotherapy or focal laser treatment, or
to half-dose PDT. Cases with CSC may be evalu-
ated for the rate of spontaneous resolution of
subretinal fluid while awaiting PDT treatment,
and the longer term visual acuity after deferred
or no treatment.

CONCLUSIONS

The number of medicine shortages is increasing
and becoming a topic of debate in both society
and politics. The current verteporfin shortage
illustrates the complexity and severity of the
issue, due to the significant and sometimes irre-
versible impact on the vision of patients with
several different ophthalmological diseases.
Thus, efforts should be undertaken to prevent
such threatening medicine shortages in the
tuture, particularly when no alternative treat-
ment options exist. However, in the unfortunate
event of an unavoidable shortage, international
coordination could foster fair allocation and
mitigate the impact of the shortage. Although
medicine shortages are not preferable, they may
also help medical specialists in reconsidering

alternative treatment options and realigning
practice patterns with other medical specialists
in their field.
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