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Therapies

for psoriasis

Beyond lesion
control
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Conventional therapies for psoriasis that aim to
decrease skin turnover have not met the needs of
all patients. Novel biologic therapies that target

the underlying immune mechanisms of psoriasis
can be effective and well tolerated. They include
the cytokine modulators infliximab, adalimumab,
etanercept, ustekinumab, guselkumab, tildrakizumab,
risankizumab, secukinumab and ixekizumab, and
the enzyme inhibitor apremilast.

soriasis is a common condition, affecting 2 to 4% of the

population, in which alterations in immune regulation

manifest as skin disease.! Psoriasis also causes morbidity

through associated systemic diseases and can have a major
impact on patients, decreasing quality of life.? It is recognised that
psoriasis is linked to psoriatic arthritis, inflammatory bowel
disease, vascular inflammation and cardiac disease.’ Long-term
therapy for psoriasis also has social and quality of life implications
and an economic impact on the healthcare system.

In recent decades, insight into the immunological mechanisms
underlying psoriasis has increased, and the range of therapies has
expanded to include novel biologic treatments that specifically
target these mechanisms. These changes have revolutionised the
treatment of psoriasis, decreasing morbidity and impact on the
healthcare system.
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KEY POINTS

Psoriasis is a common disease involving chronic inflammation
of the skin, nails or joints that often decreases quality

of life.

Traditional management aims to decrease skin turnover
and control disease, rather than cure; options include
topical medications, phototherapy and, for patients with
resistant or widespread disease, systemic acitretin,
methotrexate or ciclosporin.

Moderate-to-severe psoriasis or involvement of special
sites such as the scalp, genitals, palms or soles warrants
specialist referral.

Recent improved understanding of the immune
mechanisms underlying psoriasis has led to novel biologic
therapies that specifically target cytokines and enzymes
involved in its pathophysiology.

Targeted therapies for psoriasis include inhibitors of
tumour necrosis factor-alpha (infliximab, adalimumab,
etanercept), interleukin-23 (ustekinumab, guselkumab,
tildrakizumab, risankizumab), interleukin-17 (secukinumab,
ixekizumab), phosphodiesterase 4 (apremilast) and janus
kinase (deucravacitinib and tofacitinib, which are not
currently approved in Australia).

Targeted therapies are effective, well tolerated and may
have a better long-term safety profile than conventional
systemic therapies.
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THERAPIES FOR PSORIASIS continued

TREATMENTS FOR PSORIASIS AND
MODE OF ADMINISTRATION

Conventional therapies

Patient education and avoidance of
triggers

Corticosteroids (topical)

Coal tar, with or without salicylic acid
(topical)

Vitamin D derivatives

— calcipotriol (topical)

— calcipotriol plus betamethasone
(topical)

Vitamin A derivatives
— retinol (topical)
— tazarotene (topical)
— acitretin (oral)

Dithranol (topical)

Phototherapy
— narrow-band ultraviolet B
— psoralen plus ultraviolet A

Immunosuppressants
— methotrexate (oral or parenteral)
— ciclosporin (oral)

Novel targeted therapies

Anti-tumour necrosis factor-alpha
— infliximab (IV infusion)

— adalimumab (SC injection)
— etanercept (SC injection)
Anti-interleukin-23
ustekinumab (SC injection)
guselkumab (SC injection)
— tildrakizumab (SC injection)
risankizumab (SC injection)
Anti-interleukin-17

— secukinumab (SC injection)
— ixekizumab (SC injection)

Janus kinase inhibitors
— tofacitinib (oral)*
— deucravacitinib*

Phosphodiesterase-4 inhibitors
— apremilast (oral)

Abbreviation: SC = subcutaneous.
* Not approved in Australia for treatment of
psoriasis.

This article reviews the pathophysiol-
ogy of psoriasis and conventional and novel
treatments available for management
of patients with psoriasis in Australia.
Current treatments for psoriasis are sum-
marised in the Box.
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Figure 1. Chronic plaque psoriasis lesion.

Figure 2. Psoriasis plague on the elbow.

Clinical features

The main types of psoriasis are plaque-type

psoriasis, guttate psoriasis, inverse psori-

asis, localised pustular psoriasis and
generalised pustular psoriasis.* Plaque-
type psoriasis is the most common of these,
and pustular or erythrodermic types are
the least common.’

Pathologically, psoriasis is character-
ised by:

« parakeratosis — hyperproliferative
epidermis and premature maturation
of keratinocytes with retention of cell
nuclei in the stratum corneum

« acanthosis - thickened epidermis
due to an increased mitotic rate of
basal keratinocytes

o dermal inflammatory infiltrate.®
Clinically, psoriasis manifests as raised,

well-demarcated, erythematous and scaly

plaques that typically affect extensor sur-
faces (Figures 1 and 2). Visible areas and
special sites such as the scalp, genitals, palms
and soles can pose a therapeutic challenge
and have a high impact on quality of life.

Psoriasis can also cause psoriatic nail dys-

trophy, which is often unsightly and can

lead to psychological distress, pain and
functional impairment.? Recognised
comorbidities with psoriasis include
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psoriatic arthritis, metabolic syndrome
and depression. Part of the GP’s role is to
recognise and manage comorbidities to
improve patient outcomes.

Pathophysiology
The pathophysiology of psoriasis is under-
pinned by a complex interplay between
environmental and genetic factors that act
asdiseaseinitiating triggers. Environmental
triggers include stress, bacterial products,
drugs, traumaand smoking. Genetic studies
have identified an association of psoriasis
with several specific chromosomal loci,
including psoriasis susceptibility locus 1
(PSORSI), and also with variants in the
genes encoding the interleukin-23 (IL-23)
and interleukin-12 (IL-12) receptors. Acti-
vation of a dysregulated immune system
and the interplay between the immune
system, skin epithelium and connective
tissue shape and maintain the inflamma-
tory disease process.®

Over the past two decades, it has been
recognised that the immune process in
psoriasis results from the functional role
of dendritic cells, T cells and cytokines
(Figure 3).” After an initial trigger, plasma-
cytoid dendritic cells become activated
and secrete interferon-alpha, activating
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Figure 3. Proposed schema for the evolution of a psoriatic lesion from initiation to maintenance of disease.

Abbreviations: CCL-19 = chemokine (C-C motif) ligand 19; CCR4 = chemokine receptor 4; CCR6 = chemokine receptor 6; CD45R0 = cluster designation 45R0; CXCR3 = chemokine
(C-X-C motif) receptor 3; LL-37 = cathelicidin antimicrobial peptide, 18 kDa; PORS1 = psoriasis susceptibility locus 1; S100A7-9 = S100 regulatory proteins A7 (psoriasin), A8/9
(calprotectin); Tcl = type 1 cytotoxic T cell; Tc17 = type 17 cytotoxic T cell; Thl = type 1 T-helper cell; Th17 = type 17 T-helper cell; TIP dendritic cell = nitric oxide synthase-producing
dendritic cell; TNF-a = tumour necrosis factor-alpha; VLA-1 = very late antigen 1.

Reproduced with permission from Nestle et al. Psoriasis. N Engl J Med 2009; 361: 496-509.7

myeloid dendritic cells. Subsequent
secretion of IL-12 and IL-23 induces naive
T cells to differentiate into effector cells,
such as type 1 and type 17 T-helper cells
and cytotoxic T cells. The type 1 T cells
release interferon-gamma and tumour
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necrosis factor (TNF)-alpha, and the type
17 T cells produce interleukins-17A, 17F
and 22 (Figure 4).” These interleukins and
TNF-alpha lead to keratinocyte activation
and proliferation and subsequent pro-
duction of antimicrobial peptides and

chemokines. T cells migrate from the
dermis to the epidermis in psoriasis. The
microvasculature in psoriasis is also seen
as leaky, and dendritic cells and T cells
form perivascular clusters around blood
vessels.>”
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THERAPIES FOR PSORIASIS continued

Adaptive immunity

Innate immunity

Innate immunity

Adverse effects of inappropriate use may
include thinning of skin and the develop-
ment of striae; caution is required to avoid
a rebound flare following cessation.
Topical corticosteroids are often used in
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Figure 4. Key cells and mediators in the transition from innate to adaptive immunity in psoriasis.
Innate immune cells produce key cytokines (tumour necrosis factor, interferons and
interleukins) that activate myeloid dendritic cells. The activated cells present antigens and
secrete mediators such as interleukins 12 and 23, leading to the differentiation of T-helper
cells types 1 and 17. The T cells, in turn, secrete mediators (e.g. interleukins 17A, 17F and
22) that activate keratinocytes and induce the production of antimicrobial peptides, proin-
flammatory cytokines, chemokines and S100 proteins. These soluble mediators feed back

in patients with psoriasis is not completely
understood, but it is believed to suppress
DNA synthesis and thereby to inhibit
keratinocyte proliferation.'” As well as this
keratoplastic effect, tar is proposed to have
antimicrobial and antipruritic effects."
Salicylic acid is a keratolytic that causes
shedding of the epidermis and scale,
improving penetration of other topical

into the proinflammatory disease cycle and shape the inflammatory infiltrate.

Abbreviations: Th1l = type 1 helper T cell; Th17 = type 17 helper T cell; TNF = tumour necrosis factor.
Reproduced with permission from Nestle et al. Psoriasis. N Engl J Med 2009; 361: 496-509.7

medications.

Conventional treatments
The traditional aim of psoriasis therapy has
revolved around decreasing skin turnover.
Medications used include topical cortico-
steroids, coal tar (with or without salicylic
acid), vitamin D derivatives, vitamin A
derivatives and dithranol. Phototherapy
with narrow-band ultraviolet B (UVB) or
psoralen plus ultraviolet A (PUVA)is also
used. These therapies may be used as
monotherapy or in combinations.

Patients with more severe or generalised
psoriasis may require systemic therapy with
the oral vitamin A derivative acitretin or an
immunosuppressant such as methotrexate
or ciclosporin. Referral to a dermatologist
for management is encouraged for this
group.>

Other patients with psoriasis who
require specialist referral because of the
therapeutic challenge include:
o patients with severe nail psoriasis or
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pustular psoriasis

o children

+ pregnant women

o patients with acquired
immunodeficiency.?

Nonpharmacological treatments
Patient education and nonpharmaco-
logical management should be explored
in all patients with psoriasis. This includes
avoidance of triggers such as stress, infec-
tion, trauma, xerosis and potential culprit
medications.

Topical corticosteroids

Topical corticosteroids are used to reduce
inflammation. Low-potency cortico-
steroids should be used on the face, axillae
and groin, where the skin is more sensitive,
and concomitantly higher potency agents
are typically needed on thicker plaques
and patches on the palms and soles.
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The benefit of tar therapy is its low cost,
but it may cause local irritation, has an
unpleasant smell and can stain skin and
clothing."?

Vitamin D derivatives (calcipotriol)
Natural vitamin D3 (calcitriol) requires
activation through skin exposure to ultra-
violetlight. Calcipotriol is an already active
form of vitamin D. Calcipotriol is included
in topical treatments that are used once
or twice daily, often in combination with
corticosteroids. A fixed combination of
calcipotriol with betamethasone dipro-
pionate can be used daily.” Adverse effects
of calcipotriol include local irritation and
disturbances of calcium metabolism. How-
ever, only 1% of calcipotriol is absorbed
through the skin and the risk of hyper-
calcaemia is significantly lower than for
natural vitamin D3 (100 to 200 times lower
risk).”*'* As salicylic acid deactivates
calcipotriol, the two medications should
not be used concurrently.



Vitamin A (retinol) and synthetic
derivatives

Vitamin A is needed for normal skin
growth. Vitamin A (retinol) and synthetic
vitamin A derivatives bind to nuclear reti-
noic acid receptors in the skin and reduce
the rate at which skin cells develop and
renew themselves; they also reduce inflam-
mation. Tazarotene is the first topical
receptor-selective retinoid approved for use
to treat psoriasis. It binds only to the cell
receptors in the epidermis and hence has a
lower adverse effect profile.* However, local
irritation is still common, and it is usually
used along with topical corticosteroids to
counteract this.

Oral retinoids such asacitretin are usually
reserved for patients with severe psoriasis
and are particularly useful for those with the
pustular or erythrodermic type of psoriasis.”®
Adverse effects can include more significant
local irritation, with redness and dry skin,
and emollients should be used. Caution is
needed with oral retinoids in patients with
liver abnormalities, and they must not be
used by women who are pregnant or for at
least two years before pregnancy, because
of potential teratogenic effects.

Topical and oral retinoids are typically
used in combination with other thera-
pies, such as topical corticosteroids and
phototherapy.’®

Dithranol

Dithranol (also known as anthralin) is a
natural anthraquinone derivative that
controls skin growth by reducing DNA
synthesis and mitotic activity in the hyper-
plastic epidermis. This restores a normal
rate of cell proliferation and keratinisation.
Dithranol also has anti-inflammatory
effects. Itis available as a cream, ointment
or paste, but is less commonly used today."”

Phototherapy (narrow-band UVB or
psoralen plus UVA)

Patients with psoriasis that is widespread
or difficult to control should be referred
to a dermatologist. Phototherapy, metho-
trexate and ciclosporin are reserved for
these groups of patients.

In phototherapy, UV light reduces
inflammation and slows the production of
skin cells. Treatment involves exposing the
skin to UV light for a set duration on a reg-
ular schedule, usually three times a week.
The most common modalityis narrow-band
UVB (311nm). UV light seems effective in
combination with topical medications.
Psoralen increases the skin’s responsiveness
to UVA light. For this reason, psoralen plus
UVA is generally more effective than UVB
but has a greater risk of adverse effects.
Phototherapy can be time consuming for
patients and may cause phototoxicity,
photoageing and increased risk of skin
malignancy.® As the risk of skin malig-
nancy increases with greater DNA dam-
age, PUVA carries a greater risk than
narrow-band UVB therapy.* All patients
receiving phototherapy should use stand-
ard sun protection measures.

Methotrexate

Systemic options such as methotrexate and
ciclosporin are useful to treat psoriasis as
they prevent T cell activation. Methotrexate
is a folic acid antagonist that inhibits
DNA synthesis and cell replication by
competitively inhibiting the conversion
of folic acid to folinic acid. It has cytotoxic,
immunosuppressive and anti-inflammatory
actions that are beneficial in psoriasis. A
low-dose weekly regimen of either oral
or subcutaneous methotrexate is recom-
mended. Adverse effects include hepatic
impairment, bone marrow suppression
with neutropenia or pancytopenia, renal
impairment and pulmonary toxicity."

Ciclosporin

Ciclosporin is a calcineurin inhibitor that
blocks the action of calcineurin in activated
T cells, hence downregulating inflamma-
tory interleukins and T-cell proliferation.
Aswith methotrexate, care should be taken
with toxicity and adverse effects such as
renal impairment and hypertension.'**

Novel targeted therapies

Improved understanding of the complex
immune process underlying psoriasis has
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suggested a therapeutic role for agents that
target theimmune system. This pathogen-
esis-based approach to therapy for psoriasis
is effective and overall well tolerated, vali-
dating the theories about the underlying
immune mechanisms.

The biologic therapies in current use
target cytokines. Therapies that target
T cells, such as alefacept, are no longer used
as more effective targeted therapies have
become available. The initial cytokine-
targeted therapies targeted TNF. Therapies
that target interleukins were then explored;
these are delivered subcutaneously. Janus
kinase (JAK) inhibitors and phosphodi-
esterase-4 (PD4) inhibitors are oral targeted
therapies that may also have a role in chang-
ing the face of psoriasis treatment.

Biologic therapies for psoriasis are avail-
able on the PBS for patients who fulfil spe-
cific criteria, which typically include failure
of several other systemic treatments. This
includes failure to achieve an adequate
response, intolerance or a contraindication
to two of the following four treatments for
psoriasis: acitretin, phototherapy, metho-
trexate or ciclosporin (with specific doses
and durations applicable). In addition,
biologic therapies for psoriasis must be
prescribed by a dermatologist.

Anti-tumour necrosis factor-alpha
Anti-TNF-alpha therapies are cytokine
modulators that bind to TNF-alpha and
inhibit its activity. They include infliximab,
adalimumab and etanercept. Anti-TNF-
alpha therapies therefore reduce activation
of myeloid dendritic cells and downstream
inflammatory pathways. Adverse effects
include potential infections, exacerbation
of psoriasis (because of blocking of other
anti-inflammatory effects), triggering of
autoimmune processes, cutaneous malig-
nancies and blood dyscrasias.*»** Cardiac
failure is also reported but is infrequent.

Anti-interleukin-23

Anti-IL-23 therapies include ustekinumab,
guselkumab, tildrakizumab and risanki-
zumab. Anti-IL-23 therapies bind to the
p40 subunit of IL-12 and IL-23 or to the
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THERAPIES FOR PSORIASIS continued

Plaque characteristic Rating score

0 = None

PSORIASIS AREA AND SEVERITY INDEX

A Psoriasis Area and Severity Index (PASI) is a quantitative rating scale for measuring the severity of psoriatic lesions based on area coverage and
plaque appearance. Please complete all sections of the table and shade in the affected areas on the body diagrams below.

Body region (and weighting factor)

Lower Limbs

1 = Slight
2 = Moderate

Thickness

3 = Severe
4 =Very severe

Sub Totals YRS

lower limbs to give a value B1, B2, B3 and B4 for each body region respectively

Add together each of the 3 scores for each of the body regions to give 4 separate sub totals.

Multiply each sub total by the amount of body surface area represented by that region i.e. A1 x 0.1 for head, A2 x 0.2 for upper limbs, A3 x 0.3 for trunk, A4 x 0.4 for

A3x0.3=B3 A4x0.4=B4

0 = None

Degree of involvement as % for ; - 169;/;%
each body region affected (score 3 _ 30:49-1/
each region with score between ~ 50 "o,
0-6) 5=70-89%

6 =90-100%

The patient’s PASI score is the sum of C1+C2+C3+C4

Please shade in the affected areas

PB115.1703

For each body region multiply sub total B1, B2, B3 and B4 by the score (0-6) of the % of body region involved to give 4 subtotals C1, C2, C3 and C4
B1 x score = C1

10of1

B2 x score = C2 B3 x score = C3 B4 x score = C4

© Commonwealth of Australia, Department of Health.
This document is based on a work created by Serono
Australia Pty Ltd. The Department of Health gratefully
acknowledges the assistance of Serono Australia Pty
Ltd in granting permission to use its work.

Figure 5. Form for calculation of the Psoriasis Area and Severity Index (PASI; https://www.
humanservices.gov.au/organisations/health-professionals/forms/pb115).26
© Commonwealth of Australia, Department of Health; reproduced under CC BY 3.0 AU licence (https://

creativecommons.org/licenses/by/3.0/au/).

P19 subunit of IL-23, preventing these inter-
leukins binding to cell-surface receptors.
This prevents IL-23 or IL-12-mediated
activation and differentiation of T cells,
interrupting signalling and cytokine cas-
cades involved in psoriasis pathology.” Side
effects to consider include reactivation of
infections such as inactive hepatitis B or
latent tuberculosis.

Anti-interleukin-17

Anti-IL-17 therapies include secukinumab
and ixekizumab. Like anti-IL-23 therapies,
anti-IL-17 therapies act as cytokine mod-
ulators by selectively binding and neutral-
ising cytokine IL-17A. This blocks IL-17A
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from forming a complex with the IL-17
receptor, and thereby inhibits activation
of keratinocytes and release of proinflam-
matory cytokines, chemokines and medi-
ators of tissue damage.> Adverse effects
are similar to those of IL-23 agents; ixeki-
zumab can cause site reactions. Another
anti-IL-17 agent, brodalumab, is available
in other countries but has not been taken
to market in Australia because of a black
box warning following a study that
reported two suicides, despite its impres-
sive efficacy in clinical trials.

Janus kinase inhibitors
JAK inhibitors include tofacitinib and
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deucravacitinib. JAK enzymes include
four types: JAK 1,JAK 2, JAK 3 and Tyk2.
They act in pairs on the intracytoplasmic
portion of cytokine receptors. Each JAK
pair can be activated by different cytokines
and in turn activates different signal
transducer and activator of transcription
(STAT) proteins. Activated STAT proteins
control the expression of nuclear gene
targets, inducing the transcription of
pro-inflammatory genes. Hence, JAK
inhibition decreases production of inflam-
matory cytokines.” Adverse effects are
determined by the selectivity profile but
can include bone marrow dysfunction and
increased risk of gastrointestinal perfora-
tion.** Other drugs metabolised by the
cytochrome P450 3A4 (CYP3A4) enzyme
should be avoided. None of the JAK inhib-
itors are currently approved in Australia
for use in psoriasis.

Phosphodiesterase-4 inhibitors

PD4 inhibitors act as cytokine modulators
by inhibiting PD4 in many cells, including
T cells and keratinocytes. This in turn
reduces production of pro-inflammatory
cytokines, including TNF-alpha, interferon-
gamma, IL-17 and IL-23, and also increases
anti-inflammatory cytokines such asIL-10.
PD4 inhibitors include apremilast, which is
available on the PBS for patients who have
not responded to methotrexate, and is pre-
scribed by a dermatologist. Adverse effects
include gastrointestinal upset, renal impair-
ment and depression.”®

Treatment monitoring
Psoriasis causes significant discomfort
and has associated comorbidities, which
can affect patients’ quality of life. Treat-
ment monitoring should include not only
skin assessment but also a measure of
quality of life.2

The skin can be assessed with the
Psoriasis Area and Severity Index (PASI).
This rates severity on a scale of 0 to
72 based on area of coverage and plaque
appearance (erythema, thickness and
scaling) for each body region. A pro forma
isavailable at: www.humanservices.gov.au/


https://www.servicesaustralia.gov.au/organisations/health-professionals/forms/pb115
https://www.servicesaustralia.gov.au/organisations/health-professionals/forms/pb115
https://creativecommons.org/licenses/by/3.0/au/
https://creativecommons.org/licenses/by/3.0/au/
https://www.servicesaustralia.gov.au/organisations/health-professionals/forms/pb115

organisations/health-professionals/forms/
pbl115 (Figure 5).% Quality of life can be
assessed with the Dermatology Life Quality
Index (DLQI), a 10-question questionnaire
that measures the impact of a skin problem
on the patient’s life over the previous week
(http://sites.cardiff.ac.uk/dermatology/
quality-of-life-dermatology-quality-of-life-
index-dlqi).

The 2013 Australian consensus on
treatment goals for psoriasis agreed
that treatment success is a reduction in
PASI score of 75% or more at the end of
the induction phase of treatment.” Treat-
ment failure was defined as a reduction
in PASI score of 50% or less at the end of
induction, indicating the need to modify
the treatment regimen. It was also con-
sidered highly relevant to assess quality
of life when assessing psoriasis severity
and treatment, because an absolute PASI
score and skin appearance may not be
clinically meaningful measures if they
do not correlate with quality of life.”

Since the introduction of anti-interleukin
therapies, greater improvements in PASI
scoreare expected. A reduction in PASI score
of 90% or more has been considered a
more appropriate standard.”® Some studies
include a 100% reduction in PASI score as
a secondary endpoint. This change high-
lights our higher expectations; as new
therapies evolve, we can aim for patients
with psoriasis to have clear, or almost clear,
skin. Thisis a shift from the traditional view
that only lesion control is achievable.*

Conclusion

Psoriasisis a chronicinflammatory disease
that has not only physical but also psycho-
logical, social and economic implications.
Conventional topical and systemic immu-
nosuppressants have not met the treatment
needs of all patients with psoriasis. How-
ever, newer pathogenesis-targeted therapies
that act as cytokine modulators have
shown their effectiveness. Although these
biologic therapies must be prescribed by
specialists, it is important for the wider
medical community to understand their
role in the evolving management of psoriasis.

These newer therapies have shown appro-
priate long-term risk-benefit and cost pro-
files. An exciting frontier includes further
research into the role of these therapies in
treating patients with associated inflam-
matory diseases.” M
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