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The Role of IL-17 in Psoriasis

IL-17: A Driving Force in the
Pathology of Psoriasis

Interleukin17 (IL-17) is produced by
Th17 cells, as well as other lympho-
cytes, mast cells, and monocytes,
and is a key cytokine that drives
the pathology of psoriasis, psori-
atic arthritis (PsA), and ankylosing
spondylitis, says Philip Mease,
M.D., director of the Rheumatolo-
gy Clinical Research Division at the
Swedish Medical Center in Seattle,
WA, and clinical professor at the
University of Washington School

of Medicine in Seattle. It does so,
he says, “by stimulating effector
cells such as chondrocytes, fibro-
blasts, various other immune cells
to produce metalloproteinases,
and other molecules that lead to
destruction of cartilage and bone.”
He adds that IL-17 also leads to the
stimulation and proliferation of ke-
ratinocytes, the skin cells that when
increased in number lead to the
pathology we see in psoriasis—the
erythematous, scaly lesions on the
skin that can be quite extensive,
itchy, and cosmetically embarrass-
ing for patients.’

Increased IL-17 Levels in
Psoriasis Flare

Dr. Mease notes that both the
Th17 and IL-17 cells and the cy-
tokine are prominently a part of
the innate immune system. He
explains that “when there is an
infection or trauma or when there’s
gut inflammation, there can be
initiation of over-production of
interleukin,?® which in turn stimu-
lates the differentiation and acti-
vation of Th17 cells and then the
over-production of IL-17.” He goes
on to say that “this is one of the
explanations for why we see flares
of psoriasis.”

“This biology of psoriasis—this
cascade effect of IL-23, stimulating
Th17 cells, stimulating the produc-
tion of IL-17, for example, in the
context of infection or trauma to
the skin or changes in the gut mi-
crobiome—we know because IL-17
is seen in increased amounts when
you do a biopsy of the skin of pso-
riasis, the synovial tissue of PsA,
or some of the tissue in ankylosing
spondylitis,” Dr. Mease explains.
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Mechanism of Action of IL-17
Inhibitors

What is the outcome when psori-
asis is treated with a medication
that is known to inhibit IL-17? “By
blocking IL-17, you're blocking a
fundamental part of the cytokine
cascade involved in this disease,
ultimately limiting epidermal hyper-
proliferation, decreasing angiogen-
esis, and decreasing immune cell
activation,” says Joel M. Gelfand,
M.D., MSCE, associate professor
of dermatology and epidemiology,
medical director of the Derma-
tology Clinical Studies Unit in the
Department of Dermatology, and
director of the Psoriasis and Photo-
therapy Treatment Center, all at the
University of Pennsylvania Perel-
man School of Medicine in Phila-
delphia. The result of this activity,
Dr. Gelfand says, is rapidly clearing
psoriatic skin disease as well as
improvement in inflammatory joint
disease.

Trial Results of IL-17 Inhibitors

The 2 direct inhibitors of IL-17A
that have been approved by the
U.S. Food and Drug Administra-
tion (FDA) are secukinumab and
ixekizumab, notes Dr. Mease.
“Secukinumab is now approved for
treatment of psoriasis, PsA, and
ankylosing spondylitis, and ixeki-
zumab is now approved to treat
psoriasis, and it is in development
with ongoing studies in PsA and
ankylosing spondylitis,” he says.

Trials evaluating the effects of the
IL-17 inhibitors have shown a strik-
ing benefit for psoriasis,

says Dr. Mease, with Psoriasis
Area and Severity Index (PASI) 75
response rates seen in more than
80% of patients versus less than
60% given placebo, and PASI 90
response rates seen in about 50%
of patients versus 5% given place-
bo.2 “These are really high levels
of response in psoriasis,” he says,
“and the effect is rather rapid and

Comorbidities Include
Migraine, Stroke, and More

As research continues to
examine the comorbidities
of psoriasis, links to neuro-
logical problems and uveitis
are emerging. A small study
shows that treating psoria-
sis with biologic drugs may
provide protection against
cardiovascular disease.

In one study involving a
Danish national database,
incidence ratios of new-
onset migraines among
patients with mild psoriasis,
severe psoriasis, or psori-
atic arthritis (PSA, with or
without psoriasis) ranged
from 1.37 to 1.92 per 1,000
patient-years.” “This is sig-
nificant because patients
with psoriasis have a known
risk for stroke. There’s also
known to be a risk of stroke
among patients who suffer
from migraine,” says Jashin
J. Wu, M.D., director of der-
matology research at Kaiser
Permanente Los Angeles
Medical Center in California.

“Uveitis is a known risk for
psoriasis, but it's not well
studied,” adds Dr. Wu. An-
other study using the Danish
database showed incidence
ratios for new-onset uveitis
of 1.38 (P = 0.02), 1.40

(P =0.34), and 2.50

(P < 0.001), respectively for
patients with mild psoriasis,
severe psoriasis, or PSA with
or without psoriasis.?

A third study using the
Danish database revealed
that patients with mild or
severe psoriasis had inci-
dence ratios for new-onset-
multiple sclerosis (MS) of

1.84 and 2.61 per 10,000
patient-years, respectively.®
“If a patient has a first-de-
gree relative with MS,” says
Dr. Wu, “that patient should
not be given a TNF inhibitor
because it could bring on
new-onset MS."”

These 3 studies add to the
already long list of psoriasis
comorbidities, he says. “You
may not need to screen for
them, but at every visit, | ask
the patient if he or she is
having any new symptoms.
Patients with psoriasis could
also have something else,
like uveitis, migraines, MS,
or any of the other comor-
bidities that we're aware
of.”

In a prospective pilot study,
researchers used echocar-
diogram results to examine
whether biologic drugs im-
pact left ventricular function
in 18 patients (14 on adali-
mumab, 4 on ustekinumab)
with severe psoriasis who
also had subclinical systolic
and diastolic dysfunction.
After 3 months of treatment,
says Dr. Wu, all 18 patients
improved in terms of sys-
tolic and diastolic function.*
“There were no changes in
ejection fraction, body mass
index, or other markers.
Investigators theorized that
early treatment possibly
may be useful to reverse
subclinical myocardial dys-
function, and that if patients
are maintained on long-term
therapy, this may translate
into reduced cardiovascular
risk.”



Jashin J. Wu, M.D.,

director of dermatology research
at Kaiser Permanente Los Angeles
Medical Center in California.
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it's quite sustained, as patients
in these trials have been tracked
now over several years of treat-
ment.”

“When a person has psoriasis and
PsA,"” says Dr. Mease, “they have
a double whammy, which is hav-
ing both the pain and disability
of the arthritis and the socio-em-
barrassment and discomfort of
the psoriasis.” In patients with
PsA who were treated with IL-17
inhibitors, he says, “we also see
the same improvement in the
skin manifestations.” As for the
arthritis, Dr. Mease notes, “we
see American College of Rheu-
matology (ACR) 20 responses
that are in the 50% to 60% range
and ACR 50 in actually the 40%
range.”34

“These levels of responses are
similar to what we've seen with
previous biologic therapies in
PsA,” adds Dr. Mease. This is
good news, he explains, because
it means that the IL-17 inhibitors
can be employed as the first bio-
logic that a patient uses and they
can be used after a patient has
tried an anti-tumor necrosis factor
a (anti-TNF-a) agent that either
had a good response but lost the
response over time or never had
a response in the first place.

“The reason why we think IL-17
is so important in psoriasis,” says
Dr. Gelfand, “is that the studies
of the antibodies that block IL-
17 have yielded response rates
greater than ever seen before,
and they're notable not only for
their absolute odds of making
the skin clear or completely clear
but also in how rapidly they work.
Within 2 to 4 weeks, many pa-
tients are achieving almost clear
skin, which is unprecedented.”

IL-17 Inhibitor Treatment

The dosing regimen of an IL-17
inhibitor for skin disease is dif-
ferent from that for joint disease,

says Dr. Gelfand. “We current-

ly have 2 FDA-approved IL-17
inhibitors for psoriasis of the skin
and we have an IL-17 inhibitor
approved for the joint disease as
well as ankylosing spondylitis;
ixekizumab is approved for just
the skin currently, although that
may change over time, where-
as secukinumab is approved

for psoriasis, PsA, and ankylos-
ing spondylitis.” According to
the prescribing information for
secukinumab, for psoriasis, 300
mg by subcutaneous injection for
the first 5 weeks (0, 1, 2, 3, and
4), followed by 300 mg every 4
weeks, is recommended.

“The bottom line is
that the treatment
trials validate the
mechanism data that
we know—that Th17
cells and the products
of IL-17 are important
in the pathology of
psoriasis, psoriatic
arthritis, and ankylosing
spondylitis—and we
see, as a consequence
of the inhibition of
IL-17, good clinical
benefits.”

Philip Mease, M.D.
University of Washington
School of Medicine, Seattle, WA

For some patients, this regimen
(subcutaneous injections weekly
for 5 weeks and then monthly
thereafter) with a dose of 150 mg
may be acceptable.

For ixekizumab, the recommend-
ed dose is 160 mg—two 80-mg
injections—at week 0O, then 80
mg every 2 weeks for 12 weeks,
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Newer, innovative treatments have been developed in response to this unmet need.
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and then 80 mg once a month.

Dr. Gelfand points out that “the
advantage of ixekizumab, our
newest drug for psoriasis, is that it
requires fewer subcutaneous injec-
tions than secukinumab does.

“An advantage of secukinumab

is that it does have a currently
FDA-approved label for other indi-
cations, including PsA,” says

Dr. Gelfand. “For insurance rea-
sons, for example,” he says,
“secukinumab may be easier to
obtain in those circumstances

and also there could be a little
more flexibility in the dosing.” For
instance, if a patient is completely
clear with 300 mg monthly, lower-
ing the dose to 150 mg monthly
can be considered, because the
injections are divided, explains

Dr. Gelfand. And that's important,
he notes, because in clinical trials,
there was a slightly higher risk of
infection in patients receiving the
higher dose of secukinumab com-
pared to its lower dose.®

Risk of Infection: IL-17 Antago-
nists Versus Other Biologics

The safety profile of the IL-17
inhibitors is quite acceptable, says
Dr. Mease. “There is a slight in-
crease in risk for serious infection,
but it's no more of an increase
than we've seen with other bio-
logic medications,” he notes, “and
also there is no specific signal that
there is an increase in opportunis-
tic infections like tuberculosis.”

Results from a study presented at
the 73rd Annual Meeting of the
American Academy of Derma-
tology showed that, as a group,
biologics do not increase the risk
of infection compared to nonbio-
logic agents. Among the different
biologic agents, higher rates of se-
rious infection were seen with the
TNF-a inhibitors infliximab (2.5%),
adalimumab (2%), and etanercept
(1.5%) than with ustekinumab
(0.8%).6

“The reason why we
think IL-17 is so
important in psoriasis
is that the studies of
the antibodies that

block IL-17 have yielded
response rates greater
than ever seen before.”

Joel M. Gelfand, M.D., MSCE
University of Pennsylvania
Perelman School of Medicine
Philadelphia, PA

Candida Infections

“Since IL-17 is important for
protection against surface fungal
infection like Candida infection,”
says Dr. Mease, "it is one of the
adverse effects we were watching
for in the clinical trials.” Studies
have reported “a handful of cases
of mild to moderate Candida
infections>—for example, what
we call oral thrush or sometimes
mucocutaneous candida—but the
infections generally were pretty
easily treated with topical medica-
tions and did not need discontinu-
ation of therapy,” he explains.

In clinical practice, Dr. Gelfand
has found that some patients say,
“I've been getting more colds. Is
it related to my biologic?” In his
experience, the types of infections
associated with biologic therapy
(common colds and conditions of
that nature) usually do not require
drug discontinuation and tend to
be a minor problem.

“The bottom line,” says Dr. Mease,
“is that the treatment trials val-
idate the mechanism data that

we know—that Th17 cells and

the products of IL-17 are import-
ant in the pathology of psoriasis,
psoriatic arthritis, and ankylosing

spondylitis—and we see, as a con-
sequence of the inhibition of IL-17,
good clinical benefits.”

Other Potential Benefits of
IL-17 Inhibitor Therapy

IL-17 inhibitor therapy may also
improve other clinical domains,
such as tendonitis of the Achil-
les tendon or the plantar shaft
and dactylitis, in which a whole
digit is swollen, says Dr. Mease.
“We know from the trials involv-
ing ankylosing spondylitis that
back inflammation may improve,
and this may be seen not only in
ankylosing spondylitis but also in
PsA.” Dr. Mease notes that “as a
consequence of this, other import-
ant measures, like quality-of-life
function, have been shown to be
improved as well.”

Outside of psoriasis and PsA,

“at this point in time, we don't
know if IL-17 inhibitor therapy has
additional treatment benefits,”
says Dr. Gelfand. “For example,
observational studies involving
TNF-a inhibitors suggest they are
associated with a decrease in the
risk of cardiovascular disease. It's
unknown what the effects of IL-17
inhibitors are on cardiovascular
disease.”

Some research suggests a pro-
tective effect of IL-17 inhibition
on certain cancers,” and in some
mouse models, it may be helpful
in reducing breast-cancer-associ-
ated metastasis,® says Dr. Gelfand.
However, he notes that “we don't
have enough data yet to really
know for certain if IL-17 inhibi-
tors meaningfully alter the risk of
cancer.”

For more information, please visit:
www.aad.org
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Psoriasis Treatments Grow Increasingly Targeted

The growing availability of genetic
and other information about pso-
riasis and the patients it affects is
helping clinicians to target psori-
asis treatments more effectively
than ever.

Christopher Griffiths, M.D., is
Foundation Professor of Derma-
tology on the Faculty of Medical
and Human Sciences and NIHR
Senior Investigator at the Univer-
sity of Manchester Health Science
Center in the U.K., and president
of the International Psoriasis
Council. He says that in response
to technological advances and

rising healthcare costs, healthcare
systems worldwide are moving
toward the “4 Ps":

* Preventing disease

* Predicting outcomes and
disease progression

® Personalizing treatments, and

¢ Participation by patients in
healthcare decision making

This trend is newly underway in
the approach to inflammatory skin
disease and inflammatory disease
overall, Dr. Griffiths says. In breast
cancer, he adds, it is known that
cancers that strongly express the

human epidermal growth factor
(HER-2) respond best to Herceptin
(trastuzumab, Genentech). Given
the high cost of such drugs, he
says, most new cancer therapies
come with a companion diagnostic
he describes as “a bedside test
that tells whether a patient will
respond to a particular drug.”

The introduction of new biologic
therapies, says Dr. Griffiths, has
brought about transformational
change for patients with psoriasis,
particularly for those whose psori-
asis is severe. However, he points
out, these therapies can be un-



predictable. “We know that not all
people with severe psoriasis who
go on biologic drugs respond.
Some don't respond well. Some
have side effects. Some respond
initially but lose their response
over time. We'd like to be able to
use clinical, genetic, and immuno-
logical information before we put
a patient on a biologic therapy to
predict and then stratify the pa-
tient's response to that particular
drug.”

Rather than embark on a costly
3- to 6-month trial of a biologic
drug that may fail, “Wouldn't it
be nice if we could figure out the
appropriate treatment for a partic-
ular patient initially?” asks Wilson
Liao, M.D., associate professor of
dermatology and director of the
Psoriasis and Skin Treatment Cen-
ter at the University of California,
San Francisco (UCSF) School of
Medicine.

Researchers have found that peo-
ple with certain genetic variants
either have a better or worse
response to particular medica-
tions, says Dr. Liao. He notes that
preliminary studies suggest that
variants in 3 genes—TNFAIP3,
TNFRSF1B, and CARD14—can
predict a stronger or weaker
response to TNF inhibitors.
Patients with the human leukocyte
antigen (HLA)-Cwé variant tend

to respond better to ustekinum-
ab,"2 which targets interleukin
(IL)-12 and IL-23, adds Dr. Griffiths.
“There are a handful of other
examples,” but he says because
these studies were smaller, it's dif-
ficult to draw robust conclusions
from them.

Researchers have long known

that genes play a role in psoriasis,
says Dr. Liao. While 3% of the U.S.
population has psoriasis, 33% of
patients with psoriasis have a rel-
ative who has the disease. Among
identical twins, he adds, the ratio
is even higher. Because psoriasis is
a complex genetic disease, he ex-

plains, “it’s typically not one gene
that gives you psoriasis or doesn't.
It's a combination of genes plus
environment,” as is the case with
eczema, vitiligo, lupus, and alope-
cia areata.

Dr. Liao says researchers inter-
ested in studying the genetics of
psoriasis during the past decade
at UCSF (including himself) have
enrolled about 1,000 patients in

a complex database that holds a
broad range of information, from
patients’ type of psoriasis to their
DNA data. In this project, he says,
UCSF works with around a dozen
collaborators worldwide that in-
clude, for example, institutions like
Washington University in St. Louis,
Missouri, and Anhui Medical Uni-
versity in Hefei, China, as well as
individual researchers in Sweden,
Scotland, and Barcelona.

Underscoring the importance of
such comprehensive teamwork,
Dr. Liao says, “Genetic advance-
ment these days requires collab-
oration with other programs and
universities. The more patients
you have to study, the more pre-
cise you can be in locating psori-
asis genes.” Whereas earlier gene
chip technology could examine
100 to 500 gene variants, he ex-
plains, today’s gene chips can an-
alyze up to 1 million variants—for
just $50 to $100 per chip. “As of
2008, we had identified 3 psoriasis
genes. Today, over 65 genes are
known.”

These genes tend to cluster in and
affect certain pathways, mostly

in the immune system, Dr. Liao
continues. They include the NF-kB
pathway, which impacts inflam-
mation; the Th17 pathway, which
drives processes ranging from
angiogenesis to skin thickening
and inflammation; and pathways
that govern antigen presentation
and innate immunity.

“"We're starting to develop a pic-
ture of what's going wrong in pso-

riasis. Tiny parts of the immune
system are a little bit off. That's
exciting because it allows us po-
tentially to target those pathways
using drugs,” says Dr. Liao.

“"We've had secukinumab on the
market [in the United States] for
about a year,” says Jeffrey M.
Weinberg, M.D., associate clini-
cal professor of dermatology at
Mount Sinai School of Medicine in
New York. This drug, he says, has
recently been approved for psori-
atic arthritis (PSA) and ankylosing
spondylitis by the U.S. Food and
Drug Administration (FDA). It was
joined by ixekizumab in March
2016, when that drug earned FDA
approval for moderate to severe
plaque psoriasis. Dr. Weinberg
notes that both secukinumab and
ixekizumab have very high efficacy
rates. “This class of medications
gives us numbers we have not
seen” with previous generations
of biologics, he says.

In Phase lll trials of all the IL-17
drugs, says Dr. Weinberg, 82% to
89% of patients achieved a 75%
reduction in psoriasis area and
severity index scores (PASI 75).
With secukinumab, 59% of pa-
tients reached PASI 90, and 28.6%
achieved PASI 100, or complete
clearance. With ixekizumab, 68%
to 70% achieved PASI 90, and
40.5% achieved PASI 100. Broda-
lumab is another drug in develop-
ment that acts on the IL-17 signal-
ing pathway by targeting the IL-17
receptor. In brodalumab Phase

Il trials, 72% to 75% of patients
reached PASI 90, and 38% to 62%
reached PASI 100, he says.

Overall, he says, “Safety has re-
mained very strong with this class
of drugs. New drugs need to be
monitored carefully, but there's
no major reason to believe we're
going to see any particular tox-
icity” with IL-17 drugs, which he
says provide faster responses, on
average, than older biologics.



“Even though we know that many
genes correspond to certain path-
ways,” says Dr. Liao, “there are
still perhaps 20 to 30 genes where
we're not sure what pathway they
belong to or what they do” in the
pathogenesis of psoriasis. “That
could lead us to a new pathway
that could be targeted in the fu-
ture with a new drug.”

Of the 65 psoriasis genes, says Dr.
Liao, the genomic region with the
greatest impact is the human leu-
kocyte antigen (HLA) region. “By
knowing which HLA molecules are
associated with psoriasis, research-
ers have been able to hunt down
psoriasis autoantigens,” including
LL37 (cathelicidin, which resides

in various cell types, among them
keratinocytes).® “It's always been a
mystery: What is that initial trigger
in the skin that sets off the fire?
Genetics has been giving us some
helpful hints.”

The impact of these mutations is
usually subtle, Dr. Liao cautions.
“It turns out that 85% of psoriasis
variants impact gene expression;
they don't directly affect the
protein. It's not that having one
mutation has a dramatic effect

in causing the problem. It's the
incremental buildup of many small
mutations.”

An exception is pustular psoriasis,
which Dr. Liao estimates accounts
for less than 5% of all psoriasis
cases. "It is a very severe type of
psoriasis—many of these patients
must be hospitalized because they
have severe skin inflammation and
potentially skin breakdown. As
opposed to typical psoriasis, pus-
tular psoriasis potentially is caused
more by these protein-changing
mutations.” Specifically, he says,
exome sequencing, which allows
sequencing of all 20,000 human
genes in one experiment, has
revealed that mutations affect-

ing the protein-coding region in
at least 5 genes appear to cause
pustular psoriasis.*

“As we're learning more
about the genes, we're
starting to be able to tease
out how a person’s genes
might influence age of
onset and where on the
body the psoriasis tends

to manifest.”
Wilson Liao, M.D.
University of California
San Francisco School of Medicine

Genetic research also is beginning
to identify not only who may get
psoriasis, but when and how it
will develop. "Of the 65 psoriasis
genes,” says Dr. Liao, “the more
variants you have, the younger you
tend to develop psoriasis.”®> Addi-
tionally, it appears that mutations
in HLA-Cwé predispose patients
to developing facial lesions at be-
tween 10 and 20 years of age.®

“As we're learning more about the
genes, we're starting to be able
to tease out how a person’s genes
might influence age of onset and
where on the body the psoriasis
tends to manifest,” he says.

PSORTing Out Psoriasis

Dr. Griffiths has established Pso-
riasis Stratification to Optimize
Relevant Therapy (PSORT), a
Manchester-led consortium of
U.K. scientists, clinicians, and
pharmaceutical industry represen-
tatives working to elucidate which
markers will predict response to
psoriasis therapies—in this case,
biologics. It is funded by the
Medical Research Council, a pub-
licly financed government agency
responsible for coordinating and
funding medical research in the
U.K.

According to Dr. Griffiths, much of
the study data will come from the
British Association of Dermatolo-
gists Biologic Interventions Reg-
ister (BADBIR), a national registry
that comprises more than 11,000
patients taking biologic and con-
ventional systemic medications
for psoriasis. “Close to 40% of
them also have biological informa-
tion as well—DNA and/or serum
samples—and we have detailed
information on those patients at
baseline. The registry was set up
to examine the safety of biologic
medicines, but simultaneously,

it's a very powerful resource that
allows us to track information on
patients over many years,” he
says.

PSORT first will examine the
HLA-Cwé biomarker in relation
to ustekinumab response, as well
as predictors of low serum drug
levels with various biologics.
“"These data will start to emerge
over the next few months,” says
Dr. Griffiths.

Previous research has shown

that 75% of patients with chronic
plague psoriasis develop it before
age 40; the remainder develop

it after age 40, says Dr. Griffiths.
“Clinically, their diseases look very
similar, but we know there are
genetic differences.” Patients with
early-onset psoriasis are much
more likely to be HLA-Cwé pos-
itive, for example. However, Dr.
Griffiths says that in all large pso-
riasis studies to date, the average
patient age is the mid- to early
40s. “That means that the vast
majority have early-onset psoria-
sis. We have no idea whether we
can extrapolate the findings from
early-onset psoriasis to late-onset
psoriasis with any drug,” he notes.
To address this data gap, Dr. Grif-
fiths stratified all patients in Pfiz-
er’s etanercept registry according
to age of onset. “We showed that
people with early-onset psoriasis



are much more likely to respond
to etanercept than those with
late-onset psoriasis.” By putting all
this information together—age of
onset, genetics, biomarkers in the
skin, and blood—you can build up
a picture of each individual pa-
tient.”

Such data also could help identify
which patients will progress to
developing PSA. Physicians could
then target these patients with
earlier, more aggressive treat-
ments to prevent joint destruction,
says Dr. Griffiths. Treatment choic-
es would depend on the individual
circumstances, he says, but earlier
use of methotrexate or anti-TNF
biologic therapy would be indi-
cated. All patients with psoriasis
should be screened for PSA using
an instrument such as the Psoria-
sis Epidemiology Screening Tool
(PEST),® he adds.

“Many psoriasis genes have also
been found to affect other au-
toimmune and cardiovascular
diseases,” says Dr. Liao. A UCSF
study showed that 3 genes that
contribute to cardiovascular issues
such as heart attacks, high blood
pressure, and coronary artery dis-
ease—FUT2, UBE2L3, and SH2B3
—are increased in patients with
psoriasis.” “The degree of overlap
that we found was modest,” he
reports. “The reason that pa-
tients with psoriasis are getting
heart problems is not purely from
genetics, but more so because of
systemic inflammation. If you have
inflamed skin and an inflamed
immune system, that inflamma-
tion essentially spills over into the
blood vessels to cause heart prob-
lems.” (For the latest information
on psoriasis comorbidities, please
see sidebar article “Comorbidi-
ties Include Migraine, Stroke, and
More.")

Clinically, says Dr. Griffiths, “We
know that patients with nail dis-
ease are less likely to have a fast

or good response to adalimumab.
We don't know why.” With bio-
logics in general, he says, patients
who have high blood levels 4
weeks into treatment are much
more likely to respond, and vice
versa.

Pushing Patient Participation

“Think not what disease the
person has, but what person the
disease has.” This ancient insight
from the Greek physician Hippo-
crates is relevant to the treatment
of psoriasis today, suggests Dr.
Griffiths. “Managing psoriasis is
not just managing the skin—it’s
identifying the psoriasis subtype
and identifying and preventing
PSA and cardiovascular disease.
Lifestyle change and behav-

ior modification are all parts of
managing the patient.” Getting
patients to lose weight, exercise,
stop smoking, or reduce alcohol
consumption will improve their
overall health, he says, and also
may boost their response to treat-
ment.

As the availability of healthcare
data grows, says Dr. Griffiths,
patients are becoming much more
knowledgeable about their dis-
ease, and much more able to par-
ticipate in disease management.
“That might require using apps or
other technology that allows them
to track their disease remotely or
receive reminders about taking
their medications. Patients are
much more engaged in the pro-
cess now than they were in the
past. That close association, or
‘contract,’ between physician and
patient probably increases the
chance that the patient will adhere
to the prescribed regimen.”

Patients appear ready for this tran-
sition, he says. The PSORT initia-
tive has involved the Psoriasis As-
sociation of the U.K. every step of
the way. “The patients themselves
told us they didn't like trying
various drugs until they found one

that works for them. They wanted
the opportunity—even if it may in-
volve having a small punch biopsy,
blood test, or buccal smear—to
get on the best drug for them the
first time, in a much more targeted
manner.”

Looking perhaps 10 to 20 years

in the future, Dr. Griffiths says,
“"When someone with psoriasis
presents to a dermatologist, the
patient will have come the week
before and had some blood tests,
will have given some demographic
information, and had a small skin
biopsy.” That information will
allow the dermatologist to identify
the patient’s type of psoriasis.

“What we currently call psoriasis is
not just a single disease; it's many
very similar clinical diseases. But
we will be able to discriminate
between them using molecular
markers or genetic tests, which
will allow us to target patients’
treatment much more precisely
than we can at the moment,” he
says. Data gathered from patients
also will help dermatologists iden-
tify which drug or drugs will work
best, and most safely, for each
patient. “I'm certain that's the way
we're going to manage not only
psoriasis, but also other inflamma-
tory skin diseases, in the future.”

For more information, please visit:
www.aad.org

www.psort.org.uk

www.badbir.org
www.psoriasis-association.org/uk

Christopher Griffiths, M.D.,
Foundation Professor of
Dermatology and NIHR Senior
Investigator at the University
of Manchester Health Science
Center in Manchester, U.K.,



and president of the International
Psoriasis Council.

Wilson Liao, M.D.,

associate professor of
dermatology and director of
the Psoriasis and Skin Treatment
Center at the University of
California, San Francisco (UCSF)
School of Medicine.
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International Efforts Address Treatment Challenges

In many regions, dermatologists
struggle to obtain the most effec-
tive treatments for their patients
with psoriasis. In the Middle East
and Latin America, obstacles in-
clude lack of awareness as well as
lack of funding for psoriasis re-
search and treatment, along with
the high prevalence of endemic
infectious diseases.

According to the World Health
Organization (WHO), psoriasis
impacts more than 100 million
people worldwide, imposing
significant physical, financial, and
social burdens. These problems
will require concerted, multifacet-

ed efforts to combat, according to
WHO."

“Everyone involved with the dis-
ease has to pitch in and help to
the level of their capacity,” says
report reviewer Mahira El Sayed,
M.D., professor of dermatology
and venereology at Ain Shams
Universities in Cairo, Egypt.

Dr. El Sayed is forming a new
patient association to battle local
financial, logistical, and cultural
challenges to psoriasis treatment.

Devastating Burden

In Egypt, says Dr. El Sayed, pso-
riasis carries a particularly devas-
tating impact for young women.
Social stigma and ignorance often
prevent women with psoriasis from
marrying. Married women who
develop psoriasis are frequently
divorced by husbands who worry
that their children will contract the
disease. Some patients—including
many children—are prohibited
from eating with their families and
schoolmates for fear of contagion.

A young male lawyer under

Dr. El Sayed’s care suffers from
severely incapacitating hand and
foot psoriasis. “His father is des-
perate for any improvement,”
she says, because coworkers and
clients will not accept the patient
in the workplace.

“I rarely see a patient with psoria-
sis who is not upset or psycholog-
ically distressed about the disease
and having problems living a
normal life [in Egypt],” says

Dr. El Sayed. | spend a lot of time
to counsel each patient and make
them understand the disease.”
For the young lawyer, she is also
working to get access to biologic
drugs.

“In our country, we are unable

to supply our patients with new
drugs, including biologics, which
are becoming more of a habit in
the West—especially in the United
States and Europe.” Biologics are
extremely expensive, she explains,
and the government does not pro-
vide any funding for psoriasis care
and research, although diseases
such as cancer and heart disease
receive some government funding.

Noting that in the tropics, the skin
is much more exposed because of
all the outdoor activities, Brazil-



ian dermatologist Ricardo Romiti,
M.D., Ph.D., says patients with
psoriasis may avoid public beach-
es and pools.

“We're trying to make people
understand that patients
really need help, and that

new medications should be

available to all of them.”
Mahira El Sayed, M.D.

Ain Shams Universities, Cairo

Dr. Romiti, who practices in the
Department of Dermatology at
the Hospital das Clinicas of the
University of Sdo Paulo (USP) in
Brazil, says access for Brazilian
patients to biologic drugs differs
depending on the disease being
treated and where the patient
lives. “In some states, biologics
for psoriasis are paid for by the
government. For example, in Sdo
Paulo, the state government pays
for this kind of treatment. In other
states, such as Rio de Janeiro,
the government does not pay. It's
different from rheumatological

or gastroenterological diseases,
where biologic drugs are gener-
ally paid for by the federal gov-
ernment in Brazil. For psoriasis,

it varies from state to state,” he
explains.

Biologic drugs approved for
psoriasis in Brazil include adali-
mumab, etanercept, infliximab,
ustekinumab, and more recently,
secukinumab. “For patients with
moderate to severe psoriasis, we
have a treatment algorithm that
was developed by the Brazilian
Dermatological Society [SBD],"?
explains Dr. Romiti. These guide-
lines recommend phototherapy as
a first-line treatment. “If patients
don’t respond or are not able to
undergo phototherapy because
they live at a long distance, you
should initiate systemic treatment
such as methotrexate or a reti-

noid. If these medications have a
contraindication, do not work for
the patient, or the patient experi-
ences side effects, then biologics
are indicated.”

Spreading the Word

Access to information about treat-
ment, says Dr. Romiti, is a problem
throughout Latin America, as well
as Brazil, which has more than

200 million residents. “It's most
important that patients become
aware that nowadays we have
very effective and safe therapeutic
possibilities for moderate to se-
vere psoriasis. Patients who live far
from large academic centers don't
have this information. Sometimes
their disease is neglected due to
ignorance.”

It is for this reason, he says, that
the SBD publishes treatment
guidelines? and promotes cam-
paigns to raise awareness about
psoriasis “not just for patients but
also for their families, friends, and
non-dermatologists who may treat
psoriasis.” Several patient advoca-
cy groups also help in this regard,
he says.

To deal with this issue in Egypt,

Dr. El Sayed says, “We are working
to set up a patient association. It
will be very important in helping
patients talk about the disease.
We're trying to make people
understand that patients really
need help, and that new medica-
tions should be available to all of
them.”

Ultimately, she says, “we need a
national strategy for psoriasis that
will involve all the health sectors.
We are gathering a number of em-
inent professors from around the
country to formulate guidelines for
these patients.” This group plans
to present the guidelines and the
scope of the psoriasis problem to
Egypt’s minister of health this fall.

For the past year, Dr. El Sayed has
been recruiting patients to tell

their stories. "It's not something
that patients do easily,” she notes.
To help them, the association
holds workshops. To raise public
awareness, Dr. El Sayed has or-
ganized a fundraising run held on
Egypt's National Psoriasis Day,
along with a press conference to
educate the media and the public
about the importance of psoriasis
treatment. She also has a weekly
psoriasis clinic in Cairo, with help
from several patient volunteers. “I
treat and talk to patients, giving
them encouragement to discuss
their disease and bring their fami-
lies,” she says.

To educate younger dermatol-
ogists and doctors in small rural
villages, Dr. El Sayed periodically
travels throughout Egypt. “We

tell them how to evaluate patients
using assessment tools, how to
treat patients, how to prescribe
the right treatment, and when to
hospitalize or refer the patient to a
more specialized center. We need
to do this for all healthcare provid-
ers and primary care physicians.”
She also invites young dermatolo-
gists from all over Egypt for similar
education in her clinic.

Of the more than 7,500 derma-
tologists in Brazil, says Dr. Romiti,
only about 10% treat moderate
to severe psoriasis, which requires
systemic therapies. “"These pa-
tients are more time-consuming.
You must ask for a lot of exams
and follow-up. It's very hard work.
Often, a specialist who doesn’t
deal specifically with more severe
psoriasis on a daily basis prefers
to refer the patient to a colleague
with more experience in this
area.”

Studying Local Populations

Dr. El Sayed has conducted a
study to better understand pso-
riasis in Egypt. “I've studied
around 1,000 patients,” she says,
“trying to determine the types of
psoriasis we have in Egypt, and
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how different we are” from other
ethnic groups, based on factors
such as psoriasis severity and age
of onset. This study identified 6
different psoriasis phenotypes in
Egypt.® “Phenotypes are a way to
differentiate patients from each
other,” she explains, providing a
framework to determine what sort
of treatment and budget each
group requires.

Noting that mild disease is often
easily treated with topical creams
or ointments, Dr. El Sayed says this
is not the case with more severe
forms, especially in patients with
comorbidities. “A large percent-
age of the population has moder-
ate to severe disease, which takes
longer to treat and is usually asso-
ciated with many comorbidities,
such as hypertension, diabetes, liv-
er disease, heart disease, and ath-
erosclerosis.” (She is conducting

a separate 500-patient study to
assess the extent of heart disease
in Egyptian patients with psori-
asis.) “Many of our patients are
smokers, and smoking is known to
aggravate psoriasis.”

Dr. El Sayed says many patients
also have arthritis, which is often
undiagnosed until very late in the
disease course. One such patient,
she says, was “a young boy with
psoriatic arthritis so severe his
fingers are deformed.” Although
he is now improving, thanks to
twice-weekly treatment with
etanercept subcutaneously, she
says early diagnosis is important.
“We will need to raise physician
awareness about early detection
and diagnosis of psoriasis so we
can manage those patients before
they advance to severe disease.”
Treating severe psoriasis in obese
patients can prove very challeng-
ing, she adds. “Some of those pa-
tients don’t respond to anything.”
In one such patient, “we started
with methotrexate, but she did
not respond. Then she developed
hepatitis C virus (HCV).” Egyptian
patients with psoriasis often have

HCV, which Dr. El Sayed notes is
highly prevalent in the region. To
treat HCV, she says, the drug most
often used in Egypt is methotrex-
ate, because it's inexpensive and
relatively safe, although it's con-
traindicated for patients with liver
disease. Other treatments used for
HCV, such as interferon, she adds,
may aggravate psoriasis. Fortu-
nately, she says, these patients can
tolerate phototherapy, which is
readily available at most academic
medical centers.

Noting problems with complex
patients such as the obese patient
with psoriasis, she says, “We had
to stop methotrexate and give her
cyclosporine. She improved for

a while, then rebounded again.
Cyclosporine gives a very quick re-
sponse, but a very quick rebound
as well. We had to stop it because
her kidney function declined. She
had high blood pressure and dia-
betes. This is the type of patient

| get—so complicated that | must
play with the cocktail of drugs |
have, trying one drug, then anoth-
er, until something works. | de-
pend on charities and the pharma-
ceutical industry.”

Latent Tuberculosis

“Among the main concerns in
tropical countries, not only in Latin
America, but also in Africa and
southern Asia, are specific infec-
tions,” says Dr. Romiti. “Tuber-
culosis is very prevalent in these
countries, so it's a big concern that
patients taking biologics may acti-
vate latent tuberculosis.” To avoid
this problem, he says, dermatolo-
gists must carefully screen these
patients before starting them on
TNF blockers, in particular.

In Brazil, he explains, this involves
following the international guide-
lines, which recommend taking
an adequate patient history and
performing an exam, a tuber-
culin-purified protein derivative
(PPD) skin test, and a chest x-ray.
Patients who show any signs of

latent tuberculosis infection (LTBI),
he adds, should be treated pro-
phylactically using isoniazid 5 mg/
kg or maximum 300 mg/day for 6
to 9 months in adults.

Yet, because LTBI is endemic in
Latin America “even when you
screen accurately, patients also
may develop active tuberculosis”
despite having no signs of LTBI
before treatment,” says Dr. Romiti.
This was the case with a 26-year-
old female patient he treated.
“She had moderate to severe
psoriasis for many years, and she
had already been through photo-
therapy and methotrexate.

“These therapies didn't work after
a time, so she started on anti-TNF
treatment.” After 4 months on this
therapy, he says, she developed
very widespread, disseminated
tuberculosis that affected her skin
as well as her kidneys and liver;
she also had ocular symptoms. It
was therefore necessary to dis-
continue the anti-TNF drug and
have her undergo treatment for
tuberculosis under the care of an
infectious disease specialist. After
completing treatment for TB, she
was able to start systemic psoriasis
therapy again, with ustekinumab.
Three years later, he says, the
patient showed no further psoriat-
ic plaques (Psoriasis Area Severity
Index/PASI=0) and no side effects
related to the anti-1L12/23 thera-

py-

People with LTBI generally face

a 5% to 10% risk of developing
active TB, says Dr. Romiti. Those
with LTBI who go on anti-TNF
drugs face up to a 9-fold higher
risk,* although drugs that block
interleukin (IL)-12 and IL-23 have
shown a lower risk concerning TB.®
“It's a big concern for physicians
dealing with anti-TNF drugs to
advise the patient that in case of
any atypical signs or symptoms of
infection to call their physician or
go to an emergency unit for an
accurate diagnosis.”
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Increasingly, says Dr. Romiti,
Brazilian dermatologists see as-
sociations between psoriasis and
metabolic syndrome. “Many stud-
ies show that in Latin America, the
incidence of metabolic syndrome
is now equivalent to what we see
in the United States and Europe.®
We must check our patients with
psoriasis for specific concerns such
as hypertension, dyslipidemia,
diabetes, and obesity.” Consid-
ering the risk of high blood pres-
sure, cardiovascular disease, and
other diseases, he maintains, it's
important to make a diagnosis of
metabolic syndrome in psoriatic
patients with these problems.

Dr. Romiti specifies medications
that are contraindicated for pa-
tients with metabolic syndrome.
Systemic retinoids including
acitretin—which dermatologists
commonly prescribe for moderate
to severe psoriasis in Brazil—may
elevate serum triglyceride and
cholesterol levels; and because
methotrexate can impact the
liver, he adds, it's important to
make sure that patients who
take this drug do not have func-
tional abnormalities due to fatty
liver before initiating treatment.

"You must screen your patients
thoroughly before indicating any
systemic therapy,” he urges.

For more information please visit:
www.aad.org
www.sbd.org

Ricardo Romiti, M.D., Ph.D.,
Department of Dermatology at the
Hospital das Clinicas University of
S3o Paulo (USP) in Brazil.

Mahira El Sayed, M.D.,
professor of dermatology and
venereology at Ain Shams
Universities in Cairo.
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Hand and Foot Psoriasis Poses Unique Problems

The unique nature of acral skin can
thwart the diagnosis and treat-
ment of palmoplantar psoriasis.
Fortunately, this type of psoriasis
often responds to appropriately
selected systemic treatments.

Differential Diagnosis

The morphology of common-

ly seen dermatoses varies on

the palms and soles owing to

the distinctive characteristics of
palmoplantar skin, says Robert
Bissonnette, M.D., president of
Innovaderm Research in Montréal,
Canada, and a Montréal-based
dermatologist in private practice.

Dr. Bissonnette stresses character-
istics that hinder the diagnosis of
hand and foot psoriasis. “Some-
times it's very typical, with silvery,
well demarcated plaques. But
when it's on the palmar and plan-
tar areas, it's often more difficult.”

Plaques on the hands and feet are
often less well demarcated than
plaques elsewhere, he explains.
“There can be erythema, and it
can be difficult to determine if it's
associated with psoriasis or with

a variant clinical presentation.
Some patients tend to have feet
and hands that are redder than
others.” Additionally, patients can

have hyperkeratosis on the feet
due to friction created by foot-
wear.

Dr. Bissonnette suggests looking
for clues on other body areas
normally impacted by psoriasis.
“The scalp, nails, and skin folds
are often overlooked by patients.
Often patients have the typical
signs of psoriasis in these areas,
but they've never noticed,” he
says. Somewhat similarly, he notes,
around 30% of psoriatic patients
also have psoriatic arthritis. “The
presence of an inflammatory
arthritis and some skin lesions
suggestive of psoriasis makes that



diagnosis a higher possibility.”
When patients present with scaly,
erythematous skin problems of the
hands and feet, he says, derma-
tologists typically think of psori-
asis and dermatitis. “Consider a
broader differential diagnosis that
includes common skin diseases
such as allergic contact dermatitis,
atopic dermatitis (AD), or irritant
contact dermatitis (ICD),” he sug-
gests.

Hand dermatitis is even more
common than hand and foot psori-
asis, says Dr. Bissonnette, and he
recommends being alert to clues
that can steer the diagnosis to-
ward dermatitis, including poorly
demarcated plaques. Contact der-
matitis, he says, often affects skin
between fingers. “Fissures can be
seen in psoriasis, but only in very
hyperkeratotic plaques.”

In rare cases, he says, the mor-
phology of a patient will fluctuate
between psoriasis and dermatitis.
“It's hard to tell if it's the morphol-
ogy that changes from one month
or year to another, or the disease
changing from a mostly inter-
leukin (IL) 17/Th1-driven disease
(psoriasis) to a more Th2-driven
disease (AD). Occasionally, we see
patients who have typical psoria-
sis morphology that evolves over
time into a more dermatitis-like
morphology. Then it can revert
back to psoriasis.” The systemic
retinoid alitretinoin is approved in
Canada and many other countries
for hand dermatitis, but this is not
yet the case in the United States,
he says.

Less common diseases not to be
overlooked in the differential di-
agnosis of palmoplantar psoriasis
include syphilis, which can induce
small papulosquamous lesions on
the hands and feet, and T-cell lym-
phoma, says Dr. Bissonnette.

“In my experience, skin biopsy is
not very helpful in confirming a di-
agnosis of psoriasis in cases where

I'm not sure. But it is useful to
exclude other diagnoses, such as
T-cell lymphoma. And a scraping
would be useful to exclude a der-
matophyte infection,” he advises.

Treating Hand and Foot
Psoriasis

With palmoplantar psoriasis,

Dr. Bissonnette says, “Do not
hesitate to use systemic therapy.
Even with potent topical cortico-
steroids, results are usually disap-
pointing.”

Dr. Bissonnette notes that a “der-
matologist’s first line of therapy is
usually topical therapy,” especial-
ly when lesions affect small skin
areas. However, he points out,
the thicker stratum corneum and
lack of pilosebaceous units on the
palms and soles limit penetration
of topical agents, to the point that
these agents often work only for
mild and sometimes moderate
hand and foot psoriasis.

“Even with our most efficacious
treatments, efficacy on the hands
and feet falls far below what it is
elsewhere,” he says. For example,
for moderate to severe psoriasis,
biologic drugs typically achieve
physician assessments of clear

or almost clear for 70% to 85%

of patients after 12 weeks’ treat-
ment. When the same agents are
used for a trial of hand and foot
psoriasis, he explains, “only about
30% of patients are clear or almost
clear.”

Among systemic treatments,

Dr. Bissonnette says that photo-
therapy is often disappointing
when used for palms and soles
due to poor penetration and poor
patient compliance. He says he
usually considers acitretin his first
choice in patients with hand and
foot psoriasis—"especially males
and postmenopausal female pa-
tients who have no contraindica-
tions.” He generally starts with 10

mg daily, or even every other day,
and slowly increases to 20 mg dai-
ly for palmoplantar psoriasis (ver-
sus 25 mg daily or more for gener-
alized psoriasis). Other options are
methotrexate and biologics.

Palmoplantar Pustulosis

Also in the differential diagnosis,
Dr. Bissonnette says, dermatolo-
gists should consider palmoplan-
tar pustulosis (PPP)—by far the
most common pustular presen-
tation of hand and foot disease
seen by dermatologists. “There’s
a controversy: Does PPP exist as a
standalone entity, or is it a variant
of palmoplantar psoriasis? Some
authors believe these are 2 differ-
ent diseases. | believe that either
they are the same disease, or
there's significant overlap.”

While the pathophysiology of

PPP remains poorly understood,
Dr. Bissonnette points to recent
evidence showing that cathelici-
dins could be involved in PPP.' He
notes another recent study show-
ing that loss-of-function mutations
in IL36RN have been associated
with generalized pustular psoriasis
but not with PPP.2 “This is the best
study, to my knowledge, which has
explored the role of IL36RN vari-
ants in PPP. It compares more than
250 patients with PPP to patients
without PPP.”

There may be a genetic compo-
nent to PPP, says Dr. Bissonnette.
Among Japanese women 55 to 59
years old, he explains, PPP affects
300 per 100,000 population, a
prevalence rate almost as high

as that of psoriasis vulgaris in the
same Japanese population. Fur-
ther, he says, “Many publications
in the Japanese literature report
an association between PPP and
recurrent tonsillitis or gingivitis.
There are reports of patients with
PPP who have improved signifi-
cantly or even cleared after a
tonsillectomy.”?
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A key difference between PPP
and palmoplantar psoriasis is that
almost all patients with PPP tend
to be smokers or ex-smokers.
“There's evidence that stopping
smoking improves the disease,*
so it's always something | try with
my patients who are smokers. |'ve
seen good improvement, but it
doesn’t tend to cure the disease,”
he says. For these patients, he
notes, potent topical steroids
combined with smoking cessation
often suffice to control residual
PPP.

Because PPP has been associated
with hypothyroidism, he adds,
“This is something that should be
investigated in these patients. Its
prevalence in patients with PPP is
as high as 25%."

For treating PPP, Dr. Bissonnette
finds that acitretin tends to work
very well in low doses. “| start at
10 mg daily or even every other
day,” he says. “l go very slowly,
specifically for the first month, be-
cause patients tend to be scared
of the side-effect profile they find
on the Internet or in the package
insert,” which includes alopecia,
cheilitis, and, rarely, liver toxicity
and increased cholesterol. Acitre-
tin is also highly teratogenic.

Starting conservatively usually
shows patients they can tolerate
the drug, Dr. Bissonnette says.

"l increase the dosage progres-
sively” after the first month, he
says. “As soon as | see some
efficacy, | stop increasing dos-

es and wait.” Most patients are
controlled with doses between 10
and 20 mg daily. Doses above 30
mg daily often induce too many
side effects, he says, so patients
prefer to explore other treatment
alternatives.

Because acitretin works more
slowly than biologics, Dr. Bisson-
nette tells individuals receiving
care that “they need to be patient,
whether you're treating PPP or
palmoplantar psoriasis.” For PPP,
he maintains the highest dose tol-
erated by the patient through the
third and fourth month of treat-
ment, or until response plateaus.

For more information, please visit:
www.aad.org
www.innovaderm.ca

Robert Bissonnette, M.D.,

Montréal, Canada-based dermatolo-
gist in private practice and president
of Innovaderm Research in Montréal.
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