Dr. Kenneth Neldner
This issue of PXE Awareness is dedicated to Dr. Kenneth Neldner,
who recognizing the need for the identification of the gene which
causes PXE, worked tirelessly to establish our lab at Harvard
University, collected 100 human blood and tissue samples from PXE
patients and supported the work of Dr. Berthold Struk who identified
ABCC6. This discovery made possible the research conducted since
then, including these most recent studies, reported here. We, who
have PXE, owe much to this caring competent physician, teacher and
scientist.
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President’s Message by Fran Benham
Those who have been involved with NAPE from its early days will
recall frequent concerns expressed by Dr. Ken Neldner on the
need for research specific to Pseudoxanthoma Elasticum. His
1988 book-length clinical description set the stage for that needed
focus. His partnership with Dr. Berthold Struk from the early
1990s identified our ABCC6 gene and brought more attention to
possibilities for research. This issue is dedicated to Ken Neldner
who set PXE on the path to the research abstracts provided here.
We of NAPE are deeply grateful for the attention of those in the
scientific community. We also thank the Massachusetts Society
for Medical Research for our lead article which allows those who
are not scientists to better understand what is quite complicated.
NAPE will continue to monitor relevant research and to inform our
members about it.
As this issue was being published, news broke of the U.S.
Supreme Court decision that human genes cannot be patented.
NAPE was one of many patient advocacy groups involved in the
case. We were particularly concerned because our gene,
identified by Dr. Berthold Struk, was almost immediately patented.
The ruling and the impact of human gene patents on medical
research will be the focus of our next issue to be published in
August. In the meantime we rejoice in this good news.
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Regenerating Neurons:
Bringing the Light Back to Life
© The Massachusetts Society for Medical Research.
Authors, Dr. Andrea Gwosdow and Becca Kranz.

Have you ever wondered how you can see? Sight is an amazing
tool critical to human survival. We depend on our eyes to capture
images and then send those images to the brain so it can
interpret them and give meaning to the world around us. You can
think of the eyes as the data collectors and the brain as the data
analyzer for your vision.
What we generally think of as the eye, in humans that strange
shape sort of like an oval, is really just a small portion of the eye.
If you feel around your eye socket you’ll find that the eye is
actually shaped like a ball. The adult eyeball is about one inch in
diameter.
The eyeball is filled by a gelatinous core – the vitreous – and
surrounded by three layers that serve to protect it and to gather
visual information. You may have heard of the sclera and the
cornea. The sclera is the white tissue protecting the eyeball and
the cornea is a clear window inserted into the sclera that allows
the light to enter the eyeball, but still protect it. Moreover the
middle layer contains some muscle fibers, supporting cells and
the choroid – which is a layer of capillaries that provides oxygen
and nourishment to the nerve tissue called the retina. The middle
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layer also contains the iris, which adjusts the amount of light
entering through the pupil like a shutter of a camera. The iris
gives your eyes their color.
The lens is right behind the iris: it focuses the light at the back of
the eye onto the retina. The retina is the innermost layer of the
eyeball. It is made up of different types of neurons (specialized
nerves) that receive light and send signals to the brain. The three
different categories of neurons are: photoreceptor neurons that
receive the light, interneurons (bipolar, amacrine and horizontal
cell) that process the information to retinal ganglion cells (RGC).
The axons of the retinal ganglion cells are connected to the brain
by the optic nerve by which the retina sends visual signals to the
brain.
As you can see, though it is a small organ, the eye is not a simple
one. In fact, it is so complex that some ophthalmologists (eye
doctors) specialize in one small portion of the eye, the back of the
eye or the front of the eye, for example.
There are two main types of photoreceptors in the retina, called
rods and cones, named for the different cell shapes. They absorb
photons (light) and convert the light signal into a biochemical
signal and then send it into an electrical signal to the
interneurons, bipolar and amacrine cells. The interneurons then
pass the signal along to the ganglion cells. All the ganglion cell
axons together form the optic nerve. Signals are sent through the
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optic nerve to the visual cortex in the brain where the signals are
interpreted. (By the way, all of this happens very, very quickly.)
Glial Cells: Worth Paying Attention To
The neurons in the retina, like all neurons, are supported by glial
cells that provide structure to the neurons and are vital to proper
neuron function, and participate in signal transmission in the
retina. The particular glial cells found in the retina are known as
Müller glial cells. Glial cells are important to the research in this
story.
Humans are Mammals
It is important to know that neurons in the mammalian retina do
not regenerate after a certain point in embryonic development.
You are born with all the retina neurons you’re ever going to have.
This means that when retinal neurons are lost, the ability to see is
also lost. Blindness can occur even when only one particular type
of neuron is lost. For example, the eye disease called macular
degeneration is caused by the loss of photoreceptor cells, while
the eye disease called glaucoma is caused by the loss of ganglion
cells. If there was a way to stimulate retinal cells to regenerate,
though, it could lead to possible treatments and cures for these
and other retinal neurodegenerative diseases.
The ability to regenerate body parts is seen throughout the animal
world, but not so much in humans. Glass lizards can regrow their
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tails if bitten off by a predator and starfish can regrow severed
limbs. It has been known since the 1700’s that amphibians have
the ability to regenerate their retinas when damaged.
Researchers have marveled and studied this feat for centuries in
hopes of understanding and harnessing the power of retinal
regeneration. Some scientists found that they could remove the
entire retina from a salamander and the salamander would
replace it entirely.
Dr. Thomas Reh of the University of Washington School of
Medicine was one such student who was amazed to learn of the
regenerating power of amphibians. “It posed the question: ‘why
can’t we do that?’” remarked Dr. Reh. He decided to study retinal
regeneration in the hopes of understanding the mechanism of
neuronal regeneration and applying that information to regenerate
retinal cells in humans. Dr. Reh began his work in graduate
school with hamsters, looking at the regenerating power of newlyborn animals. As a post-doctoral fellow, Dr. Reh and other
researchers also investigated this process in fish and frogs. “Fish
and amphibians repair their retinas very well, but it was believed
for many years that birds lacked this ability” said Dr. Reh.
However, after setting up his own lab, working now with
postdoctoral fellows, he found that if the retina was damaged in
newly hatched chicks, they are able to regenerate some of the
damaged retinal neurons. “After we discovered that birds could
make new retinal neurons after damage, we started to wonder
about mice.”
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Mice are mammals, like humans, and closer to humans
evolutionarily than either fish or amphibians. Dr. Reh and his
research fellow, Dr. Mike Karl, decided to see whether mice could
regenerate their retinas. “We found that mice were just like
humans in that when the retina was damaged, there was no
retinal regeneration,” said Dr. Reh. The team then went back to
their studies of fish and chicks for clues as to how they could
stimulate retinal regeneration in mice. In these animals, glial cells
are activated just after the retina is damaged. Unlike neurons,
glial cells can go through cell division, so the activated glial cells
divide and some of them become new neurons. Dr. Reh and his
fellow researchers thought that if they could stimulate glial cells to
divide in mice with retinal damage using growth factors, the mice
could produce new neurons. Growth factors are proteins normally
found in the body that stimulate tissue growth. Some of them are
present only in embryonic stages of development and not in
adults.
To determine which growth factors to use, Dr. Reh initially looked
at previous experiments during embryonic development to find
growth factors that may be relevant to neuronal growth during
regeneration. Previous research had found that the receptor for
epidermal growth factor (EGF) gets turned on when the retina is
damaged. Since EGF was associated with retinal development in
mammals, Dr. Reh began by testing EGF in mice with retinal
damage.
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Glial Cells, Again
In the first set of experiments with growth factors in mice, Dr.
Reh’s team gave mice with retinal damage an injection of EGF.
They found that in mice given EGF after retinal damage, glial cells
were stimulated to re-enter the mitotic cycle of cell division and
divide, growing new cells. This was an exciting finding, but Dr.
Reh wanted to know about the effects of other growth factors on
glial cells.
Interestingly, fibroblast growth factor (FGF) in combination with
insulin, was found by Dr. Reh’s laboratory to stimulate Müller glia
to dedifferentiate, proliferate, and generate new neurons in
posthatch chicken retina, and FGF is known to be important in
retinal regeneration in frogs. “It seems that FGF and IGF are
important in restoring the retina in lots of different vertebrates,”
remarked Dr. Reh. Using the same experimental set up as before,
they tested the ability of FGF and insulin to stimulate glial division
in adult mice with retinal damage. They found that the
combination of FGF and insulin together were particularly good
for the production of neurons in these mice. In these experiments,
Dr. Reh was able to stimulate mice to regenerate some amacrine
cells in the retina. This is the first time retinal regeneration has
been shown to occur in mice. Dr. Reh was able to stimulate the
production of a significant amount of amacrine cells using this
treatment. Still, in order for this regeneration to actually repair
retinal function that number would need to be increased. Even if
this number was increased, it would also be necessary to
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stimulate the production of other types of neurons as well.
Amacrine cells are important in motion detection and serve many
other functions such as vision clarity and night vision. Until today
they are not, however, associated with any retinal degenerative
disease, such as macular degeneration or retinitis pigmentosa,
but might be lost secondarily in glaucoma disease.
Genes
The focus of Dr. Reh’s current work is to find growth factors to
stimulate the production of all types of neurons in the retina. By
looking at the regeneration processes in fish and amphibians and
embryonic development in mice, Dr. Reh is identifying genes
important to these processes and growth factors that may
stimulate retinal regeneration. Two genes Dr. Reh has identified
are the MASH-1 gene and the PAX6 gene. Both of these genes
are needed for retinal regeneration in fish. MASH-1 is released
very early in embryonic development and is important for making
most retinal cell types. PAX6 is important for all cells except for
amacrine cells and is released after MASH-1 but still early in the
development process. Through his research, Dr. Reh hopes to
unlock the mechanism of retinal regeneration in mammals
including, someday, humans.
Dr. Thomas Reh is a Professor of Biological Structure and the
Director of Neurobiology and Behavior at the University of
Washington School of Medicine in Seattle, Washington. His
research focuses on the biological processes of retinal
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regeneration. Dr. Reh’s lab is divided into two groups: one
studying retinal development and one studying retinal
regeneration. “I have always been interested in science,” said Dr.
Reh, “I just never knew exactly what field.” In college Dr. Reh
heard about retinal regeneration in amphibians and decided that
he wanted to study retinal regeneration not only in amphibians but
other animal models as well. In his free time, Dr. Reh enjoys
skiing, sailing, and mountain climbing.
http://whatayear.org/05_09.html

Research Abstracts
Below are abstracts of research specific to Pseudoxanthoma
Elasticum. Below each abstract is information leading to the full
study described.

Antivascular Endothelial Growth Factor
Treatment in PXE
The eye in patients with pseudoxanthoma elasticum, an
autosomal recessive disease, shows several lesions, like peau
d'orange, angioid streaks, comet lesions, and paired
hyperpigmented smudges. The most devastating ocular
complication is the development of choroidal neovascularizations
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(CNV). This exudative disease of the central retina leads to loss
of visual acuity, and results of treatments in the past have been
disappointing. From the present evidence it may be concluded
that intravitreal antivascular endothelial growth factor (anti-VEGF)
therapy with ranibizumab or bevacizumaab is beneficial for the
treatment of CNV secondary to angioid streaks associated with
PXE. Especially in the early stages of the disease, visual acuity
can be maintained or even improved over a prolonged period of
time, even with a low number of injections. Later in the course of
the disease, when more widespread atrophic changes have
occurred, the perspective is more bleak. Although there seem to
be arguments to treat selected patients with a maintenance
treatment of intravitreal injections once every 2 months, an asneeded regimen is the most used strategy. Patients need to be
aware of the off-label nature of the treatment with anti-VEGF and
also need to be informed about the possible increased risk of
cardiovascular and/or thromboembolic events, although at
present no definite proof has been documented of this higher risk
in patients with or without PXE treated with intravitreal anti-VEGF.
Overall, based on the evidence available, intravitreal treatment
with anti-VEGF seems to be the best choice at present to treat
patients with CNV secondary to angioid streaks and PXE.
https://www.medify.com/insights/article/20703035/antivascularendothelial-growth-factor-treatment-in-pseudoxanthomaelasticum-patients
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Intravitreal Bevacizumab for Extrafoveal
Choroidal Neovascularization After Ocular
Trauma
PURPOSE: To describe two cases of extrafoveal choroidal
neovascularization (CNV) after ocular trauma successfully treated
with intravitreal bevacizumab injection.
METHODS: A 41-year-old man presented for progressive visual
impairment in the left eye (LE). The patient had a positive history
for pseudoxanthoma elasticum and suffered a blunt trauma in the
LE 1 year before. Best-corrected visual acuity (BCVA) in the
affected eye was 20/100. Fundus examination of the LE revealed
angioid streaks and a choroidal rupture with retinal hemorrhages.
Fluorescein angiography (FA) revealed an extrafoveal CNV and
optical coherence tomography (OCT) findings demonstrated the
presence of intraretinal fluid extending to the fovea. The second
patient was a 61-year-old man complaining of blurred vision in the
LE. Fundus examination of the LE revealed retinal pigment
epithelium (RPE) changes, while FA showed the presence of an
extrafoveal CNV close to the area of RPE attenuation. Intraretinal
fluid extending to the fovea was detectable on OCT examination.
An intravitreal injection of bevacizumab was proposed in both
cases.
RESULTS: In the first patient, treatment with one intravitreal
bevacizumab injection was successful in contrasting CNV activity,

15

as OCT findings showed a resolution of intraretinal fluid
accumulation. BCVA remained unchanged (20/100) over the 12month follow-up period, most probably due to permanent
alteration of the photoreceptors. In the second case, BCVA
improved from 20/40 to 20/20 with complete resolution of leakage
on FA and fluid on OCT 1 month after a single intravitreal injection
of bevacizumab. Visual function remained stable over the 14month follow-up.
CONCLUSIONS: Our results indicate that intravitreal
bevacizumab is effective in the management of extrafoveal CNV
secondary to ocular trauma.
https://www.medify.com/insights/article/22554238/intravitrealbevacizumab-for-extrafoveal-choroidal-neovascularization-afterocular-trauma

Intraocular Injections of Bevacizumab in Rare
Indications
Intravitreal anti-VEGF injections are currently the most effective
treatment option for neovascular age-related macular
degeneration. The anti-VEGF treatment of other, more common
ocular diseases, such as diabetic retinopathy and vascular
occlusions with neovascularization and retinal edema, is currently
described in numerous studies and cases. Rare neovascular
ocular diseases, such as Eales disease, presumed ocular
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histoplasmosis syndrome (POHS), retinopathy of prematurity, and
idiopathic telangiectasia, may be future areas for anti-VEGF
therapy. In our case report we describe intravitreal bevacizumab
(Avastin) therapy for central serous chorioretinopathy and for
pseudoxanthoma elasticum with angioid streaks and choroidal
neovascularization. In both cases the intravitreal injection resulted
in morphological and functional rehabilitation.
https://www.medify.com/insights/article/18604542/intraocularinjections-of-bevacizumab-in-rare-indications-two-cases

Intravitreal Bevacizumab for Choroidal
Neovascularisation Associated with PXE
PURPOSE: To investigate the efficacy of intravitreal bevacizumab
injections for treating choroidal neovascularisation (CNV)
secondary to pseudoxanthoma elasticum (PXE).
METHODS: Patients with active CNV due to PXE received
intravitreal bevacizumab (1.5 mg) and were reviewed at monthly
intervals. Further treatments were administered depending on
disease activity (visual loss of 5 letters or one line, persistent
leakage, persistent macular oedema). Baseline and 1-3 monthly
follow-up examinations included best corrected visual acuity
(BCVA), biomicroscopy, optical coherence tomography (OCT),
fluorescein and indocyanine green angiography, fundus
autofluorescence and digital fundus photography.
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RESULTS: 15 patients (16 eyes) with CNV and PXE were
treated. Mean (SD) age was 53 (12.3) years (range 24-72). Mean
BCVA at baseline was 20/100 (mean (SD) LogMAR 0.68 (0.51)),
improved to 20/63 after the first injection (LogMAR 0.49 (0.45); p
= 0.028), and was 20/63 (LogMAR 0.48 (0.48); p = 0.126) at the
last follow-up. The mean follow-up time was 8 months. Central
retinal thickness decreased significantly from 252 mum at
baseline to 214 mum at the last follow-up (p = 0.004) as
measured by OCT. Eyes were injected an average of 2.4 times.
Categorising patients into two groups (group 1 with only mild
changes and group 2 with evident morphological changes in the
central macula) revealed that group 1 improved significantly more
(LogMAR range 0.41-0.06) than group 2 (LogMAR range 0.800.66) (p = 0.014).
CONCLUSIONS: The results indicate that intravitreal
bevacizumab is effective both functionally and morphologically in
treating CNV due to PXE. Best recovery can be achieved in eyes
with disease that has not progressed too far and if treatment is
initiated at the earliest point possible.
https://www.medify.com/insights/article/18369065/intravitrealbevacizumab-for-choroidal-neovascularisation-associated-withpseudoxanthoma-elasticum
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Long-Term Effectiveness of Intravitreal
Bevacizumab for Choroidal Neovascularization
Secondary to Angioid Streaks
PURPOSE: To investigate the long-term effectiveness of
intravitreal bevacizumab for treating active choroidal
neovascularizations in pseudoxanthoma elasticum (PXE).
METHODS: Fourteen patients (16 eyes) received intravitreal
bevacizumab (1.5 mg) and were investigated monthly. Further
treatments were administered depending on disease activity.
Examinations included best-corrected visual acuity,
biomicroscopy, optical coherence tomography, fluorescein
angiography and indocyanine green angiography, fundus
autofluorescence, and digital fundus photography. Areas of
atrophy of the retinal pigment epithelium and retinal fibrosis were
quantified using semiautomated detection on fundus
autofluorescence images.
RESULTS: Mean age of the cohort was 55 ± 13 years, and mean
best-corrected visual acuity at baseline was 20/80 (logarithm of
the minimum angle of resolution, 0.56, SD, 0.51). At last followup, after an average of 6.5 ± 5.7 injections over 28 months, bestcorrected visual acuity was 20/40 (logarithm of the minimum
angle of resolution, 0.31, SD, 0.32; P = 0.04). Central retinal
thickness was reduced from 254 ± 45 µm to 214 ± 40 µm (P =
0.035). The size of retinal pigment epithelial atrophy and retinal
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fibrosis measured on fundus autofluorescence images increased
in both the treated eye and the fellow eye (P < 0.05). Bestcorrected visual acuity of patients with early disease compared
with that of those with advanced disease improved significantly
more over the treatment course (20/25 vs. 20/63; P = 0.008).
CONCLUSION: Intravitreal bevacizumab therapy demonstrates
long-term effectiveness by preserving function in advanced
disease and improving function in early disease. Best results of
treating active choroidal neovascularizations in PXE are achieved
when treatment starts the earliest possible.
https://www.medify.com/insights/article/21386758/long-termeffectiveness-of-intravitreal-bevacizumab-for-choroidalneovascularization-secondary-to-angioid-streaks-inpseudoxanthoma-elasticum

Monthly Ranibizumab for Choroidal
Neovascularizations Secondary to Angioid
Streaks
PURPOSE: To evaluate the efficacy and safety of monthly
intravitreal ranibizumab for the treatment of choroidal
neovascularizations (CNV) secondary to angioid streaks (AS) in
pseudoxanthoma elasticum (PXE).
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DESIGN: Twelve-month prospective, open-label, uncontrolled,
nonrandomized interventional clinical trial.
METHODS: In 7 patients, 1 eye with an active CNV was injected
with 0.5 mg ranibizumab monthly over 1 year. Distance and
reading visual acuity, reading speed, angiographic findings, and
central retinal thickness (CRT) on optical coherence tomography
were assessed at each visit. Central retinal light increment
sensitivity (LIS) was assessed by microperimetry at baseline, at 6
months, and 3 to 4 months after the last injection.
RESULTS: Best-corrected visual acuity increased significantly
from baseline to month 12 (20/63 or 61 ETDRS letters to 20/32 or
73 ETDRS letters; P = .012). The effect was maintained 3 months
later (61 ETDRS letters to 72 ETDRS letters; P = .055). Reading
acuity and speed could be maintained throughout the study.
Central LIS improved (6.6 dB, SD ± 5.9 at baseline to 7.4 dB, SD
± 6.2 at last follow-up; P < .001). Leakage from active CNVs
subsided. Mean change in CRT from baseline to month 12 and 15
was -86 µm (P = .074) and -65 µm (P = .182), respectively. No
serious adverse events occurred.
CONCLUSIONS: Efficacy outcomes indicate a beneficial
therapeutic effect of intravitreal ranibizumab on central visual
function including retinal LIS. Both the functional and morphologic
response based on angiographic and OCT findings to
ranibizumab treatment implicate an important pathophysiological
role of vascular endothelial growth factor in CNVs secondary to
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AS in PXE. Intravitreal ranibizumab appears to be a safe and
efficacious treatment in these patients.
https://www.medify.com/insights/article/21704964/monthlyranibizumab-for-choroidal-neovascularizations-secondary-toangioid-streaks-in-pseudoxanthoma-elasticum-a-one-yearprospective-study

Angioid Streaks Complicated by Choroidal
Neovascularization
Angioid streaks represent linear breaks in Bruch's membrane
secondary to a change in the elastic layer. They are often
associated with pseudoxanthoma elasticum. We report the case
of a 36-year-old man with no prior history who was seen for a
macular problem in the left eye, eventually involving the right eye
after 3 months. He was diagnosed with pseudoxanthoma
elasticum, associated with angioid streaks, complicated by
choroidal neovascularization in both eyes. He was treated with
intravitreal ranibizumab injections (0.5 mg/0.05 mL). His course in
the right eye was remarkable for stable improvement at 3 months
after the final injection. In the left eye, after initial improvement,
recurrence was noted 2.5 months after injection, with subfoveal
progression of the choroidal neovascularisation, unresponsive to
a fourth ranibizumab injection. Angioid streaks represent a
degenerative retinal pathology of elastic tissue with the potential
for ingrowth of choroidal neovascularization. Various therapeutic

22

approaches such as photodynamic therapy or laser
photocoagulation have been proposed, with variable and
sometimes limited results. Intravitreal ranibizumab injections
currently remain the best treatment and should be studied with a
longer-term, larger series.
https://www.medify.com/insights/article/23084437/angioidstreaks-complicated-by-choroidal-neovascularization-secondaryto-pseudoxanthoma-elasticum-diagnosis-and-treatment-casereport

Long-Term Outcomes of Intravitreal Antivascular
Endothelial Growth Factor Therapy for the
Management of Choroidal Neovascularization
PURPOSE: The purpose of this study was to report long-term
results of intravitreal antivascular endothelial growth factor
therapy in the management of choroidal neovascularization in
patients with angioid streaks associated with pseudoxanthoma
elasticum.
METHODS: A consecutive series of patients with
pseudoxanthoma elasticum and choroidal neovascularization
were managed with intravitreal antivascular endothelial growth
factor injections (bevacizumab 1.25 mg/0.05 mL or ranibizumab
0.5 mg/0.05 mL). The main outcome measures were visual acuity
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and greatest lesion height as measured by optical coherence
tomography.
RESULTS: Nine eyes of nine consecutive patients received
intravitreal antivascular endothelial growth factor therapy. During
the mean follow-up period of 28.6 months, eyes received an
average of 8.4 injections. At baseline, the mean visual acuity was
20/368 (median, 20/60) and improved to 20/281 (median, 20/40)
at the last visit (P = 0.14). Visual acuity either improved or
stabilized in all 9 eyes (100%). Serial optical coherence
tomography measurements showed a mean of 353 mum at
baseline and decreased to 146 mum at the last visit (P = 0.005).
No complications were noted.
CONCLUSION: These long-term results support the use of
intravitreal antivascular endothelial growth factor therapy for the
management of choroidal neovascularization in patients with
pseudoxanthoma elasticum. Continued experience with
intravitreal bevacizumab or ranibizumab in this population will
help establish long-term efficacy and better define optimal dosing
strategies.
https://www.medify.com/insights/article/19996818/long-termoutcomes-of-intravitreal-antivascular-endothelial-growth-factortherapy-for-the-management-of-choroidal-neovascularization-inpseudoxanthoma-elasticum
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A Case of Systemic Pseudo-PXE Caused by
Long-Term Penicillamine Use
A 47 year old man presented with a two year history of increasing
cervical dysphagia, dyspnoea, and cutaneous signs. He had been
diagnosed 27 years previously with Wilson's disease and was
treated with penicillamine (1.5 g daily). Systemic abnormality of
elastic fibres was confirmed by light and electron microscopy
following biopsy of skin, lung, oesophageal muscle, gum,
pharyngeal tissue, and cervical connective tissue. Dysphagia was
relieved by cricopharyngeal myotomy. Substitution of trientene
dihydrochloride for penicillamine relieved cutaneous and systemic
manifestations. This is possibly the first case demonstrating an
association between prolonged penicillamine use and biopsy
proved systemic pseudo-pseudoxanthoma elasticum. The
presenting symptoms may have resulted from the abnormal
numbers and properties of elastic fibres, and the changes were
caused by penicillamine use, rather than by idiopathic, inherited
pseudoxanthoma elasticum.
https://www.medify.com/insights/article/9602696/a-case-ofsystemic-pseudo-pseudoxanthoma-elasticum-with-diversesymptomatology-caused-by-long-term-penicillamine-use
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Penicillamine Induced Pseudoxanthoma
Elasticum with Elastosis Perforans Serpiginosa
Long term D-penicillamine therapy, especially when used to treat
Wilson's disease has been shown to cause elastosis perforans
serpiginosa, pseudoxanthoma elasticum perforans and other
degenerative dermatoses. We report a 23-year-old male patient
who presented with multiple firm papules, nodules over the neck,
axillae, front of elbows for five years. He was a known case of
Wilson's disease on long-term treatment with penicillamine for the
past 12 years. The papulonodular lesions were non-tender and
some were discrete while others were arranged in a circinate
pattern. There was central scarring of the skin within the circinate
lesions. In addition, there were several small yellowish papules on
both sides of the neck which eventually became confluent to form
plaques. Histopathology confirmed the diagnosis of elastosis
perforans serpiginosa and pseudoxanthoma elasticum. He was
treated with cryotherapy (using liquid nitrogen through cryojet) for
former lesions. The lesions showed remarkable improvement
after five sittings. Now the patient is under trientine hydrochloride
(750 mg twice daily) for Wilson's disease.
https://www.medify.com/insights/article/16394408/penicillamineinduced-pseudoxanthoma-elasticum-with-elastosis-perforansserpiginosa
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Elastic Fibre Damage Induced by Low-Dose DPenicillamine
We have studied 23 patients receiving penicillamine for the
treatment of rheumatoid arthritis to determine the prevalence of
penicillamine-induced elastosis. One female patient had
pseudoxanthoma elasticum-like skin changes and bramble-bush
elastosis without calcification in the involved skin. Penicillamine
elastosis was present in the joint capsule in 62% of eight patients
or 64% of II joints examined and was detected in joint capsules
after as little as I year of treatment.
https://www.medify.com/insights/article/2206970/elastic-fibredamage-induced-by-low-dose-d-penicillamine

Penicillamine-Induced Elastosis Perforans
Serpiginosa with Abnormal Skin
Four types of elastosis perforans serpiginosa (EPS) have been
described in literature: 1) idiopathic EPS, 2) reactive perforating
elastosis associated with connective tissue disorders, 3) in some
instances of pseudoxanthoma elasticum (PXE), disease-specific
calcified elastic tissue is extruded, producing a clinical picture
indistinguishable from other types, may also be seen in patients
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undergoing hemodialysis and 4) EPS induced by long-term
treatment with D-penicillamine is observed in patients suffering
from Wilson's disease. Long term D-penicillamine therapy causes
an alteration in the dermal elastic tissue. D-penicillamine induced
EPS has a distinctive histopathologic feature - serrated
appearance of elastic fibers due to perpendicular budding from
their surface giving a "lumpy-bumpy" look. D-penicillamine
induced elastic fiber alteration may not always manifest clinically
as EPS. We report a case of D-penicillamine induced widespread
alteration in skin elastic tissue with distinct histopathologic
features.
https://www.medify.com/insights/article/21220881/penicillamineinduced-elastosis-perforans-serpiginosa-with-abnormal-lumpybumpy-elastic-fibers-in-lesional-and-non-lesional-skin

Penicillamine-Induced Elastosis Perforans
Serpiginosa Treated Successfully with
Isotretinoin
Elastosis perforans serpiginosa (EPS) and the elastotic changes
of pseudoxanthoma elasticum (PXE) are rare but well-recognized
side-effects of long-term penicillamine therapy. A 42-year old
female patient who developed both of these cutaneous sideeffects following treatment with high-dose penicillamine for
Wilson's disease is described; near-complete resolution of the
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EPS, but not the PXE was achieved by treatment with isotretinoin
(0.5 mg/kg/day) for 6 weeks, despite continuation of the
penicillamine.
https://www.medify.com/insights/article/8003796/penicillamineinduced-elastosis-perforans-serpiginosa-treated-successfullywith-isotretinoin

Case Report of A Patient with Iliac Occlusive
Disease Due To PXE
BACKGROUND: Pseudoxanthoma elasticum (PXE) is a rare
genetic disorder characterized by progressive calcification and
fragmentation of elastic fibers in the skin, the retina, and the
cardiovascular system, and is also termed as elastorrhexia. The
purpose of this case presentation is to report the case of a PXE
patient with an atypical localization of atherosclerotic lesion (iliac
arteries) and that this rare disease should always be included in
the differential diagnosis of patients with premature
atheromatosis.
METHODS AND RESULTS: A 58-year-old patient, suffering from
PXE, came to our clinic to seek advice for his severe lower limb
claudication. The image of the magnetic resonance angiography
of his aorta, iliac arteries, and lower limb arteries demonstrated
total occlusion of the left common iliac artery and preocclusive
stenosis of the orifice on the right common iliac artery. The patient
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was treated successfully by angioplasty with kissing stent
placement at the iliac arteries, and 6 months later, he is symptomfree, with ankle-brachial indexes of 1.0 and 1.05 on the left and
right legs, respectively.
CONCLUSION: This case report presentation has a primary goal
to show that the disease may cause atypical localizations of
atherosclerosis (iliac arteries) and a secondary goal to
demonstrate that endovascular treatment in these patients may
be a safe and viable option.
https://www.medify.com/insights/article/22079464/case-report-ofa-patient-with-iliac-occlusive-disease-due-to-pseudoxantomaelasticum-and-review-of-the-bibliography

Matrix Gla Protein and Alkaline Phosphatase
in PXE
Mineralization of elastic fibers in pseudoxanthoma elasticum
(PXE) has been associated with low levels of carboxylated matrix
gla protein (MGP), most likely as a consequence of reduced
vitamin K (vit K) availability. Unexpectedly, vit K supplementation
does not exert beneficial effects on soft connective tissue
mineralization in the PXE animal model. To understand the
effects of vit K supplementation and in the attempt to interfere
with pathways leading to the accumulation of calcium and

30

phosphate within PXE-mineralized soft connective tissues, we
have conducted in vitro studies on dermal fibroblasts isolated
from control subjects and from PXE patients. Cells were cultured
in standard conditions and in calcifying medium (CM) in the
presence of vit K1 and K2, or levamisole, an alkaline phosphatase
(ALP) inhibitor. Control and PXE fibroblasts were characterized by
a similar dose-dependent uptake of both vit K1 and vit K2, thus
promoting a significant increase of total protein carboxylation in all
cell lines. Nevertheless, MGP carboxylation remained much less
in PXE fibroblasts. Interestingly, PXE fibroblasts exhibited a
significantly higher ALP activity. Consistently, the mineralization
process induced in vitro by a long-term culture in CM appeared
unaffected by vit K, whereas it was abolished by levamisole.
https://www.medify.com/insights/article/23223140/matrix-glaprotein-and-alkaline-phosphatase-are-differently-modulated-inhuman-dermal-fibroblasts-from-pxe-patients-and-controls
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Notes
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