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Clinical use of dimethyl fumarate in moderate-to-severe
plaque-type psoriasis: a European expert consensus
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Abstract Fumaric acid esters (FAEs) are a group of small molecules that were first investigated for the treatment of
psoriasis in 1959. The first fumarate-based drug — Fumaderm® — was approved in Germany in 1994 for severe psoriasis
and then in 2008, the label was expanded to include moderate psoriasis. Fumaderm is a combination of different FAEs:
dimethyl fumarate (DMF), which is regarded as the main active component, plus calcium, magnesium and zinc salts of
monoethyl fumarate (MEF). FAEs are the most frequently used first-line systemic psoriasis treatment in Germany, with
an overall treatment experience comprising more than 220 000 patient-years. FAEs have demonstrated good, sustained
clinical efficacy with an acceptable safety profile for the long-term treatment of patients with moderate-to-severe psoria-
sis. Indeed, the European S3-Guideline on the systemic treatment of Psoriasis vulgaris recommends FAEs for induction
and long-term treatment. Until recently, FAEs were only licensed (for the psoriasis indication) in Germany, but were
imported to many other European countries, such as The Netherlands, UK, Ireland, Austria and Italy, for the treatment of
psoriasis. In 2017, the European Medicines Agency (EMA) approved Skilarence®, a new oral formulation of DMF, for the
treatment of adult patients with moderate-to-severe chronic plaque psoriasis in need of systemic therapy. Skilarence
only contains DMF and is the first FAE for the treatment of psoriasis that has been approved by the EMA. This approval
has given rise to a new oral treatment option for patients with moderate-to-severe plaque psoriasis across Europe. Here,
we report the results of an expert meeting which was convened to deliver clinician-agreed consensus and real-world
guidance on the clinical use of DMF in moderate-to-severe chronic plaque psoriasis. Guidance on appropriate patient
selection, DMF dosage considerations, monitoring and side-effect management is offered based upon available evi-
dence and collective real-world clinical experience.
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Introduction

Psoriasis is a chronic, inflammatory, immune-mediated disease
with an estimated prevalence of approximately 2-4% in Eur-
ope."” Chronic plaque psoriasis is the most common type of
psoriasis affecting around 90% of all patients® and up to a third
of patients have moderate-to-severe disease.”” Psoriasis is associ-
ated with an increased risk of early mortality, an increased
prevalence of co-morbidity such as psoriatic arthritis, metabolic
syndrome, and can have significant psychosocial impact which
adversely affects patients’ quality of life.®

A greater understanding of the pathogenesis of psoriasis has
led to increased therapeutic options. The current treatments for
psoriasis include topical therapies, phototherapy, PUVA (pso-
ralen and ultraviolet A), systemic non-biologic therapies includ-
ing conventional and newer oral agents, and biological therapies.
For mild psoriasis, topical therapies are most commonly used
with the addition of phototherapy in cases of insufficient
response or acute episodes. In the presence of moderate-to-
severe psoriasis, the initiation of systemic therapy is recom-
mended.

There are various tools to assess the severity and impact of
psoriasis. The Psoriasis Area and Severity Index (PASI) is an
established parameter to measure the severity of skin symptoms
and is the most commonly used tool; additional tools include:
body surface area (BSA) and the Physician Global Assessment
(PGA) (alternatively designated as the Investigator’s Global
Assessment or IGA).””® Patient quality of life can be assessed by
questionnaires including the Dermatology Life Quality Index
(DLQI) and the Short Form (SF-36) Health Survey.m’11 Despite

JEADV 2018, 0 (Suppl. 0), 1-12

the various tools, there is no definitively accepted definition of
what encompasses mild, moderate or severe psoriasis. Moderate-
to-severe disease is defined as a PASI >10 in the European S3-
Guideline and the concept of the ‘rule of tens” (BSA >10 or PASI
>10 or DLQI >10) can be applied in the clinical setting for defin-
ing severe psoriasis.'>'> From clinical experience, some patients
with PASI <10, DLQI <10 and BSA <10 can be candidates for
systemic treatment because therapy selection tries to capture a
host of factors when making a treatment decision; it is beyond a
simple severity assessment tool.

Unmet treatment needs still remain despite the wide range of
therapeutic options, and many patients with psoriasis are not
receiving treatment or are undertreated.'* Data from a survey of
5604 patients with psoriatic disease from 2003 to 2011 showed
that topical therapy was the sole method of treatment for a sig-
nificant proportion of patients who were treated.'®'> Despite
systemic therapy being recommended for moderate-to-severe
psoriasis, the survey revealed that approximately 30% of patients
with moderate psoriasis and approximately 20% of patients with
severe psoriasis were only receiving topical treatment. In addi-
tion, more than half of the patients with psoriasis were dissatis-
fied with their treatment. Many patients are not receiving the
optimal therapy that is required to not only treat skin symptoms
but also address the underlying inflammation and associated co-
morbidity (cardiovascular disease, psoriatic arthritis, metabolic
syndrome).>'¢

Fumaric acid esters (FAEs) are a group of small molecules
that were first investigated for the treatment of psoriasis in
1959."7 The first fumarate-based drug was approved in
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Germany in 1994 (Fumaderm Initial, Fumaderm; Fuma-
pharm/Biogen Idec). Fumaderm was initially licensed for the
treatment of severe psoriasis in adult patients and after-
wards, in 2008, the label was expanded to include patients
with moderate psoriasis. Fumaderm is a combination of dif-
ferent FAEs: dimethyl fumarate (DMF) plus calcium, magne-
sium and zinc salts of monoethyl fumarate (MEF).1820
DMF is

accounting for the clinical effects in psoriasis.'® FAEs are the

considered to be the main active ingredient
most frequently used systemic treatment in Germany with
more than 220 000 patient-years of experience.”’ Until
recently, FAEs were only licensed in Germany for the treat-
ment of psoriasis but were imported to many other Euro-
pean countries.'”” In 2017, the European Medicines Agency
(EMA) approved Skilarence®, a new oral formulation of
DMF (Almirall S.A.), for the treatment of adults with mod-
erate-to-severe chronic plaque psoriasis in need of systemic
medical therapy.

Skilarence is the first FAE for the treatment of psoriasis that
has been approved by the EMA. Skilarence contains DMF
(which is considered to be the main active ingredient), at the
same amount as in Fumaderm, but does not contain MEF salts.
DMF is considered as a pro-drug for oral use to generate suffi-
cient blood and tissue levels of monomethyl fumarate (MMF),
the active in vivo metabolite."” The approximate f,,,, of MMF is
3.5 h in the fasting state and 9 h in the fed state.">** DMF does
not show any binding affinity to serum proteins, although MMF
is approximately 50% bound.'” Metabolism of MMF occurs
through the tricarboxylic acid cycle, leading to excretion primar-
ily through respiration, with no known involvement of the cyto-
chrome P450 system.*

The anti-inflammatory and immunomodulating effects of
MME are not fully elucidated.'® The main activity is considered
to be immunomodulatory, inhibiting NF-«B translocation lead-
ing to reduced inflammatory cytokine production with induc-
tion of pro-apoptotic events, inhibition of keratinocyte
proliferation, reduced expression of adhesion molecules, and
diminished inflammatory infiltrate within psoriatic plaques.'®**

FAEs have demonstrated sustained clinical efficacy with an
acceptable safety profile.”> The European S3-Guideline on the
systemic treatment of Psoriasis vulgaris recommends FAEs for
induction treatment and long-term treatment of psoriasis.'
Now, with the EMA approval of DMF, a new oral treatment
option exists for adults with moderate-to-severe plaque psoriasis
across Europe. Nevertheless, for many aspects of psoriasis treat-
ment, there is no published evidence and expert consensus is
needed to guide best clinical practice. Therefore, in the case of
FAEs, here, we report the results of an expert meeting which was
convened to deliver expert-agreed consensus and real-world
guidance on the clinical use of DMF in moderate-to-severe
chronic plaque psoriasis.
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Methodology

The expert consensus panel brought together 10 dermatologists
from across Europe with extensive clinical experience in manag-
ing patients with moderate-to-severe psoriasis and significant
experience of using FAEs in clinical practice; furthermore, sev-
eral of the panellists had experience in drawing up national and
European-level clinical guidelines in psoriasis, including the
2015 update of the European S3-Guideline on the systemic treat-
ment of psoriasis vulgaris.'> Collectively, the panel represented
10 internationally-recognized centres for the treatment of psori-
asis across eight European countries.

The objective of the meeting was to establish a consensus for
the clinical use of DMF in moderate-to-severe chronic plaque
psoriasis, with specific reference to dosing and side-effect man-
agement, based upon the available evidence and the experts’
extensive clinical experience.

Initial consensus was reached in the roundtable of six experts,
moderated by the first/lead author, with initial statements devel-
oped under the headings below, namely: patient profile and
selection; dosage considerations; side-effects management. These
initial statements were then refined with input from both the
roundtable participants and the four other experts. Agreements
and disagreements were discussed, and the reasons and evidence
behind these statements were developed. Where there were a
range of views or different views, these were expressed in the text
developed around the statements; where consensus was reached,
these were made part of the statements.

The expert panel consensus was drawn up with reference to
the Appraisal of Guidelines Research and Evaluation (AGREE II)
instrument®® and the Grading of Recommendations Assessment,
Development and Evaluation (GRADE)?”?® t0 aid in the evalua-
tion of the quality of evidence where available, identification of
areas where expert consensus was needed to best guide clinical
practice where no published evidence exists, and the strength of
recommendations (based on the synthesis of high-quality evi-
dence and expert clinical practice experience) to provide useful
and practical guidance on the clinical use of DMF in moderate-
to-severe plaque-type psoriasis for dermatological clinicians and
clinics across Europe.

Patient profile and selection

The choice of systemic therapy should be individually consid-
ered in the context of each patient. Many patient-related factors
have to be taken into account during therapeutic decision mak-
ing, such as age and sex of the patient, co-morbidity and co-
medication, plans to have children, disease dynamics and course,
involvement of joints/psoriatic arthritis, and previous psoriasis
treatments received. The individual patient’s situation also needs
to be considered such as occupation, ability to attend appoint-
ments, impairment of quality of life, as well as the manifestation
of disease.
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DMF is indicated for the treatment of moderate-to-severe pla-
que psoriasis in adult patients qualifying for systemic therapy.
Fumarates should not primarily be used in erythrodermic psori-
asis, non-stable, rapidly progressing plaque psoriasis, generalized
pustular psoriasis or in patients with psoriatic arthritis.

DMF should be positioned among other non-biologic sys-
temic treatments. In Germany and The Netherlands, FAEs are
positioned as a first-line systemic treatment for moderate-to-
severe psoriasis and are the most frequently prescribed systemic
treatment for psoriasis, whereas in other European countries
methotrexate (MTX) is mostly regarded as the standard first-line
systemic treatment; for example, MTX is the most frequent first-
line therapy in Ireland and is also first-line in Denmark. It was
concluded by the panel that DMF should be considered a first-
line treatment option in systemic-naive patients with moderate-
to-severe psoriasis. DMF may be used in patients who are
candidates for methotrexate, cyclosporin and acitretin. FAEs can
also be used in patients who have been previously treated with
other systemic agents.”” There is emerging evidence that DMF
may even work in biologic non-responders; however, the prior-
ity should be use before the biologics.

According to the European S3-Guideline, moderate-to-severe
disease is defined as a PASI >10."? In 2011, a European Consen-
sus Programme defined treatment goals for moderate-to-severe
psoriasis.>® Moderate-to-severe disease was defined as: BSA >10
and DLQI >10 or PASI >10 and DLQI >10. Mild psoriasis was
defined as: PASI <10 and BSA <10 and DLQI <10. The presence
of certain psoriasis characteristics can, however, upgrade mild
disease to moderate-to-severe. These include major involvement
of visible areas, major involvement of the scalp, involvement of
genitals, involvement of palms and/or soles, onycholysis or ony-
chodystrophy of at least two fingernails, presence of itch leading
to scratching and the presence of recalcitrant plaques. Although
DMF is indicated for moderate-to-severe plaque psoriasis and
indeed the majority of patients will fall into this category, in spe-
cial clinical situations the European consented upgrade criteria
can be applied and patients with mild disease (according to
PASI) can be re-classified as moderate-to-severe. In the countries
where fumarates have been available, many patients with mild-
to-moderate psoriasis have been treated/are currently being trea-
ted with FAEs, if topical treatment was not effective or inappro-
priate.”> Similarly, MTX is also used to treat patients not
fulfilling the definition of moderate-to-severe psoriasis.

In terms of patient population, fumarates are equally effective
in male and female patients, and young and elderly patients.
Dose adjustment is not necessary in patients with mild-to-mod-
erate renal impairment or in elderly patients. Although the use
of DMF in the paediatric population is off-label, there are
numerous case reports, case series and unpublished clinical
experience to suggest that FAEs may be an effective treatment
option for children and adolescents if a systemic therapy is indi-
cated.”’ > A German multicentre, retrospective study on the
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efficacy and safety of long-term use of FAEs in children and ado-
lescents showed that FAEs were often used successfully in clinical
practice as off-label therapy.>® Trials of DMF in paediatric popu-
lations and for more moderate disease are ideally needed.

DMEF is not recommended in women of child-bearing poten-
tial who are not using appropriate contraception. DMF should
not be taken if patients are pregnant, breast-feeding or trying to
become pregnant. Although in clinical practice, patients may
become pregnant while on DMF, there are no published reports
of this. Unlike other systemic treatments such as MTX, contra-
ception for male patients under FAE treatment is not required.

There is no evidence of drug—drug interactions as FAEs are
not metabolized by common pathways such as cytochrome
P450-dependent mono-oxygenases.19‘25’37 Therefore, DMF can
be used in patients with co-medication.®® In this respect, DMF
may be advantageous over other systemic treatments, such as
MTX and cyclosporin, which have known interactions with sev-
eral frequently used medications, such as non-steroidal anti-
inflammatory drugs (NSAIDs) and proton pump inhibitors
(PPIs). Due to the scarcity of data, DMF should be used cau-
tiously in combination with other systemic anti-psoriatic thera-
pies such as MTX or cyclosporin and only in exceptional clinical
circumstances.

Screening for hepatitis B/C, latent tuberculosis, or HIV-posi-
tivity is not mandatory with DMF. However, in cases of active
hepatitis, tuberculosis, or HIV-positivity, an appropriate special-
ist should be contacted before treatment decisions are made. For
patients with pre-existing infections of clinical relevance, the
physician should decide if treatment with DMF should only be
initiated once the infection has resolved. If a patient develops an
infection during treatment with DMF, then suspension of treat-
ment should be considered and the benefits and risks should be
re-assessed prior to re-initiation of therapy. There are no pub-
lished data/safety signals on treatment with fumarates in patients
with a history of previous malignancies.

Lactose intolerance is not a contraindication to using DMF.
Patients with rare hereditary problems of galactose intolerance,
the Lapp lactase deficiency, or glucose-galactose malabsorption
should not take Skilarence because the tablets contain lactose.
DMF is contraindicated in patients with severe renal or hepatic
impairment or with severe gastrointestinal disorders, such as
duodenal ulcer or active severe inflammatory bowel disease
(IBD). FAEs do not appear to improve or exacerbate IBD. They
can, however, cause diarrhoea and their use in patients with
known gastrointestinal disorders should be done in conjunction
with a gastroenterologist.

Dosage considerations

It is important to set clear treatment expectations with patients
in order to improve treatment adherence. FAEs are slow-acting
drugs that often require several weeks to exert a meaningful clin-
ical response. During this time, patients may experience the
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well-known, initial side-effects of FAEs that are often experi-
enced during treatment initiation/up-titration. To improve tol-
erability, it is recommended to begin treatment with a low initial
dose of DMF with subsequent gradual increases over 9 weeks.
Treatment with DMF does allow for flexible and individualized
dosing according to patient clinical response and tolerability.
Once a patient’s individual maintenance dose has been achieved,
DMEF can offer a long-term treatment option with sustained effi-
cacy and an acceptable safety profile.”® FAEs have an excellent
drug survival, with up 60% of patients remaining on treatment
for 4 years.*

In order to enhance the clinical improvement and efficacy
outcomes during the first weeks of therapy with FAEs, combined
treatment with topical therapy or phototherapy is recom-
mended. A multicentre, randomized, double-blind trial demon-
strated that the combination of topical calcipotriol and FAEs
was significantly more effective, leading to a quicker clinical
response, than FAE monotherapy.*’ The combination of FAEs
with phototherapy may also induce a faster therapeutic response
during the induction phase.***

There are two available doses of DMF: 30 mg and 120 mg.
The recommended dosing schedule can be followed using the
30 mg and 120 mg tablets until the maximum daily dose of
720 mg (3 x 2 tablets of DMF 120 mg) is reached, but individ-
ual dosing at different time points is possible.’”” The dosing
schedule is as follows: Week 1, one 30 mg tablet daily; Week 2,
two 30 mg tablets daily and Week 3, three 30 mg tablets daily.
At Week 4, patients switch to 120 mg tablets, starting with one
120 mg tablet daily. After Week 4, an additional 120 mg tablet is
added weekly until the maximum daily dose of 720 mg (3 x 2
tablets of DMF 120 mg) is reached. If a meaningful clinical
response is achieved before the maximum dose is reached, no
further increase of dose is necessary. Onset of a clinical response
can be seen as early as Week 3, however, maximum efficacy is
usually seen after 24 weeks.””** Based upon the clinical experi-
ence with FAEs, in patients who do not show any degree of effect
by Week 12, treatment with DMF should be discontinued. Dur-
ing the up-titration phase of treatment, it is encouraged that an
early visit is scheduled (preferably one month after initiation of
treatment) with the aim of increasing patient adherence by
addressing any possible side-effects and/or dosing concerns the
patient may have. For example, if a particular dose increase was
not tolerated, it may be temporarily reduced to the last tolerated
dose.

When a clinically meaningful improvement of the skin lesions
has been achieved, consideration should be given to a gradual
reduction of the daily dose of DMF, by removing one 120 mg
pill per month, to achieve the maintenance dose required by the
individual. Down-titration should be stopped when the patient
reports that psoriasis is starting to re-appear (minimal relapse).
The patient should then be up-titrated to the last efficacious
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dose. Most patients require between two and four 120 mg tablets
a day (240 to 480 mg/day) during maintenance.

Patients should continue to take DMF while it continues to
be efficacious and tolerated. A retrospective, single-centre study
investigated the drug survival of FAEs in patients with psoriasis
showed that FAEs have a favourable 4-year survival of 60%."
No treatment interruption (drug holidays) is necessary if the
treatment is efficacious. If a patient has stopped taking the medi-
cation, the treating physician should ask how well DMF was tol-
erated prior to discontinuation. If there were no tolerability
problems the patient can resume treatment at a higher dose.
However, if the patient had some tolerability issues before, then
the up-titration schedule should be followed again.

Side-effects management

FAEs have a well-characterized side-effect profile (Table 1) and
most adverse events (AEs) experienced are mild and do not lead
to discontinuation of treatment.’”** Side-effects are often exclu-
sively experienced during the treatment initiation and up-titra-
tion phase and lessen over time once the patient becomes
established on treatment. Because of this, it is important to align
patients’ expectations before starting treatment and explain that
transient side-effects may be experienced during the first few
weeks of treatment and discuss management strategies. It is
important to communicate that after this transient period, when
the individual maintenance dose is found, FAEs offer many
advantages for the long-term treatment of psoriasis. An early
visit, one month after treatment initiation, can be scheduled to
discuss dosing and side-effect management.

Table 1 Frequency of adverse events with Skilarence

Very Common
(>1/10)

Lymphopenia; Leukopenia; Flushing;
Diarrhoea; Abdominal distension; Abdominal
pain; Nausea

Vomiting; Dyspepsia; Constipation; Abdominal
discomfort; Decreased appetite; Flatulence;
Hepatic enzymes increased; Headache;
Paraesthesia; Eosinophilia; Leukocytosis;
Erythema; Skin burning sensation; Pruritus;
Fatigue; Feeling hot; Asthenia

Uncommon (>1/1000  Proteinuria; Serum creatinine increased;
to <1/100) Dizziness

Common (>1/100 to
<1/10)

Gastrointestinal

Gastrointestinal side-effects such as diarrhoea, abdominal dis-
tension, abdominal pain, nausea, vomiting, dyspepsia, constipa-
tion, and flatulence, occur in up to 60% of patients on FAE
treatment.** Despite the high rate of recurrence, gastrointestinal
side-effects usually peak during the first weeks of treatment and
improve over time; the general consensus of the expert panel
was that between Weeks 3 and 6 the gastrointestinal side-effects
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can become an issue, but by Weeks 8-9, symptoms should stabi-
lize or improve.

In the majority of patients, gastrointestinal side-effects do not
lead to treatment discontinuation, but dose adjustments may be
required. However, in up to 20% of patients and depending on
the patient, gastrointestinal side-effects may lead to drug discon-
tinuation. Similar rates of gastrointestinal side-effects have been
experienced across the countries where fumarates have been
used and once a patient becomes established on FAEs, the devel-
opment of gastrointestinal side-effects is uncommon.

No consistent dietary strategies such as taking medication in a
fed vs. fasted state, or in the morning/evening, have been found
to ameliorate the gastrointestinal symptoms. Prescribing other
medications such as painkillers or anti-diarrhoea, to treat the
gastrointestinal symptoms, is not recommended (though one of
the members of the expert panel reported the use of the antispas-
modic, mebeverine hydrochloride, as helpful).

Flushing
Skin flushing is experienced by approximately 30-50% of
patients treated with FAEs; however, it rarely leads to patient
discontinuation.'® Patients should be made aware that they are
likely to experience flushing symptoms (redness, warmth, tin-
gling, itching) and should not be perceived by patients as an
allergic reaction. Flushing symptoms are usually experienced in
the first few weeks of taking DMF; however, flushing tends to
lessen over time once the patient is established on treatment.?”
Flushing usually begins shortly after taking FAEs and resolves
within a few hours.”” Flushing may also be influenced after alco-
hol intake or consumption of spicy food. If flush is severe,
patients can take aspirin (500 mg) since pre-treatment with
aspirin has been shown to reduce the incidence and intensity of
flushing in patients taking DMF.***” Regular intake of aspirin is
not recommended, however. The patient can also be advised to
take DMF in the evening to ameliorate possible side-effects.

Leukopenia, lymphopenia, and eosinophilia
Leukopenia, especially lymphopenia, may occur under treatment
with FAEs. Lymphopenia is usually mild, mostly experienced
during the initiation/dosage increase phase, and can be managed
with dose adjustments in most cases.'®** Treatment discontinu-
ation due to lymphopenia may be required in some cases.'®*>

In the randomized, double-blind BRIDGE trial, lymphopenia
was reported in 10% of patients in the Skilarence group and in
10.6% in the Fumaderm group.** In the retrospective FUTURE
study on the long-term use of FAE in psoriasis, lymphopenia
was reported in up to 41% of patients and leukopenia in 12% of
patients after 24 months.>> Severe lymphopenia is only reported
in approximately 3% of patients being treated with FAEs.*®

Before starting treatment with DMF, a complete blood count
(including differential blood count and platelet count) should be
performed and treatment should not be initiated if the leucocyte
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count is below 3.0 x 10°/L or the lymphocyte count is below
1.0 x 10°/L.

During treatment with DMF, monitoring visits should be
scheduled every 3 months and a complete blood count with dif-
ferential should be performed. If leucocytes fall below
3.0 x 10°/L or the lymphocyte count falls below 1.0 x 10°/L
but is >0.7 x 10°/L, blood monitoring should be performed
monthly until the levels return to normal for two consecutive
blood tests. At which point, monitoring can be performed again
every 3 months. If the leucocyte count is below 3.0 x 10°/L or
the lymphocyte count falls below 0.7 x 10°/L, the blood test
must be repeated (after 1 month) and if the levels are confirmed
to be below the thresholds, then treatment must be stopped
immediately.

Patients developing lymphopenia should be monitored after
stopping treatment until the lymphocyte count has returned to
the normal range. If a patient develops lymphopenia and has to
discontinue therapy, then the lymphopenia can be long lasting
and recovery can be slow.*

Isolated cases of opportunistic infections, particularly of pro-
gressive multifocal leukoencephalopathy (PML), have been
reported with FAE treatment and have been linked with pro-
longed, severe lymphopenia.”’® > There have been 14 cases of
PML reported in patients with psoriasis and five cases in patients
with multiple sclerosis (MS) who were receiving FAE treat-
ment.”* The median duration of FAE therapy to PML diagnosis
was 31 months (range 6-110) and in all cases lymphopenia was
reported at diagnosis (average lymphocyte count: 538 cells/pL
[normal range 1000—4000 cells/pL]). The average duration of
lymphopenia to PML symptom onset was 29 months.

PML is a rare, but serious brain-demyelinating disease caused
by the John Cunningham virus.”” Considering that the overall
treatment experience with Fumaderm comprises more than
220 000 patient-years of exposure, reports of PML are rare.*
Severe lymphopenia is a risk factor for PML, therefore adherence
to monitoring recommendations and lymphocyte cut-offs is
essential to minimize risk.*’

Laboratory thresholds for monitoring lymphocytes differ
between Fumaderm and Skilarence, with the cut-off values being
higher for Skilarence. Cut-off values for treatment discontinua-
tion are a lymphocyte count of <0.5 x 10°/L for Fumaderm and
<0.7 x 10°/L for Skilarence on two consecutive occasions. For
Skilarence, if the lymphocyte count falls below 1.0 x 10%/L but
is >0.7 x 10°/L, blood monitoring should be performed
monthly until levels return to 1.0 x 10°/L or higher for two
consecutive blood tests. For Fumaderm, if lymphocytes fall
below 0.7 x 10%/L, the dose must be halved and if the lympho-
cyte count remains below 0.7 x 10°/L after 4 weeks, treatment
should be stopped.

With regards to eosinophil count, a transient increase may
occur at the beginning of FAE treatment. However, eosinophilia
is rare and self-limiting without dose adjustment.*”

© 2018 European Academy of Dermatology and Venereology
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Box 1 Frequently asked questions (FAQ)
Are FAEs recommended in guidelines?

Yes. The European S3-Guideline recommends FAEs for induction treatment and long-term treatment of moderate-to-severe
plaque psoriasis.'’

Why is Fumaderm only available in Germany and no other European countries?

Fumaderm is not a DMF-only drug. Fumaderm contains DMF, calcium, magnesium and zinc salts of MEF. Due to this unique
combination of salts and the empirical means of development, approval was never sought outside of Germany. However, FAEs
are being used in the treatment of psoriasis in several other European countries through importing Fumaderm from Germany or
by compounding FAEs.

Why are FAEs one of the most commonly prescribed treatments for psoriasis in Germany?

From a historical perspective, Fumaderm was initially licensed in Germany in 1994 and offered a new alternative to German der-
matologists. For more than 20 years, Fumaderm has been the first-line, first-choice option for systemic therapy of psoriasis in
Germany in patients without psoriatic arthritis.

FAEs have demonstrated good, sustained clinical efficacy with a favourable safety profile for the long-term treatment of patients
with moderate-to-severe psoriasis.”> FAEs have an excellent drug survival, with up 60% of patients remaining on treatment for
4 years.*” In addition, FAEs offer an oral treatment option, which patients may find preferable to other treatments administered
by injection, and flexible dosing which allows for individualization of dose. The extensive use of Fumaderm in Germany demon-
strates that FAEs are an attractive treatment option for patients and physicians.

What special information do patients need before they start treatment with DMF?

The flexible-dosing schedule with DMF should be communicated. It should be explained that at the beginning of treatment a low
dose of DMF is taken with subsequent gradual increases until the individual maintenance dose is achieved. In doing so, the treat-
ment is tailored to suit each individual patient. It is also important to inform the patient that treatment can take some weeks to
take effect and that there also may be initial side-effects (gastrointestinal, flushing) at the onset of therapy, which can be thought
of as a temporary habituation phase, and while patients should be warned about the issues around lymphopenia, once patients
become established on treatment, DMF has many long-term advantages.

What is the average number of tablets most patients need in the maintenance phase?
From clinical experience, most patients require between two and four 120 mg tablets of DMF per day (240 to 480 mg/day).

How long can patients continue to take FAEs?
The long-term safety profile of continuous FAE treatment is favourable and patients should stay on treatment while it continues to
be efficacious and tolerated.>** FAEs have an excellent drug survival, with up 60% of patients remaining on treatment for 4 years.*’

Is development of PML associated with the use of FAEs?

Isolated cases of PML, have been reported with FAE treatment and have been predominantly linked with prolonged, severe
lymphopenia.”* Severe lymphopenia is a risk factor for PML, therefore adherence to monitoring recommendations and
lymphocyte cut-offs is essential to minimize risk.

Laboratory thresholds for monitoring lymphocytes differ between Fumaderm and Skilarence, with the cut-off values being higher
for Skilarence. Cut-off values for treatment discontinuation are a lymphocyte count of <0.5 x 10°/L for Fumaderm and
<0.7 x 10°/L for Skilarence on two consecutive occasions. For Skilarence, if the lymphocyte count falls below 1.0 x 10°/L but is
>0.7 x 10°/L, blood monitoring should be performed monthly until levels return to 1.0 x 10°/L or higher for two consecutive
blood tests. For Fumaderm, if lymphocytes fall below 0.7 x 10’/L, the dose must be halved and if the lymphocyte count remains
below 0.7 x 10°/L after 4 weeks, treatment should be stopped.

Is DMF associated with an increased risk of infections or malignancies?
DME is an anti-inflammatory and immunomodulatory agent and is not associated with increased risk of infections or malignan-
cies (based on the short-term data currently available).”” The rate of infections/infestations with Fumaderm is significantly lower

JEADYV 2018, 0 (Suppl. 0), 1-12 © 2018 European Academy of Dermatology and Venereology



8 Mrowietz et al.

compared with other conventional psoriasis treatments (cyclosporin, methotrexate, retinoids). The rate of malignancies with
Fumaderm is similar to other conventional psoriasis treatments.

Can DMF be used in patients who take co-medication because of their co-morbidity?

Yes. The majority of patients with psoriasis must take other medications due to the disease itself or because of associated co-morbidity
(e.g., hypertension, Type 2 diabetes, depression).>** Many psoriasis treatments require an adjustment in long-term medication due to
drug interactions, cumulative toxicities or renal/hepatic decomposition mechanisms.®®> However, with DMF there is no evidence of
drug—drug interactions and elimination mainly takes place by exhalation, therefore it can be used in patients with co-medications. No
dose adjustment is required with DMF in elderly patients or in patients with mild-to-moderate hepatic or renal impairment.

Do fumarates need to be stopped due to surgical intervention?
No. There are no reports about a safety risk when continuing fumarates during surgical interventions.

Can patients receive vaccinations while being treated with DMF?

Vaccination during treatment with Skilarence has not been studied. A recent study with DMF in multiple sclerosis patients has
reported that patients mounted an adequate immune response to inactivated vaccines.®® There is no evidence of an impaired
immune response to vaccination and in daily clinical practice, patients are not advised to suspend FAE treatment before vaccina-
tion with inactivated (as against live) vaccines.

Is DMF associated with contact dermatitis?
No. This is a historical association of when DMF was used as an anti-moulding agent in items, such as sofas and shoes, during
haulage from China. The use of DMF in consumer products has now been banned by the EU.®”*® No contact dermatitis has been

observed with DMF tablets.

Is switching from one fumarate drug to another possible?

Yes. Patients can switch fumarate treatment from one day to another.

Renal function

Renal function (e.g., creatinine, blood urea nitrogen and urinaly-
sis) should be checked prior to initiation of treatment and every
3 months thereafter.’” Impairment of renal function may occur
with FAE treatment; however, this is relatively infrequent.’®
Proteinuria may occur in up to 14% of patients but often does
not result in dose reduction or treatment discontinuation. Proxi-
mal tubule dysfunction which leads to aminoaciduria is uncom-
mon and reported in 4.7% of patients.’® In the randomized,
double-blind BRIDGE trial, proteinuria was reported in 4
patients (1.4%) in the Skilarence group and in 6 patients (2.1%)
in the Fumaderm group.**

Urine dipsticks are widely used in clinical practice as an initial
screening tool for proteinuria. While they may be advantageous
at point of care, the preferred method to accurately quantify ele-
vated protein is laboratory measurement of albumin-to-creati-
nine ratio (ACR). A population-based study which compared
the urine dipstick with ACR reported that the sensitivity of the
dipstick to detect ACR >30 mg/g was 44% with 96% positive/
negative predictability.*

Proteinuria can be considered clinically significant at an
ACR >30 mg/g. The 2012 KDIGO clinical practice guidelines
recommended three categories of albuminuria to grade risk:

JEADV 2018, 0 (Suppl. 0), 1-12

normal to mildly increased (<30 mg/g); moderately increased
(30-300 mg/g) and severely increased (>300 mg/g).®" If sig-
nificant proteinuria is detected, a first-morning urine analysis
should be performed to exclude orthostatic proteinuria.
Consideration should be given to dosage reduction or treat-
ment discontinuation at an ACR >30 mg/g or protein-to-
creatinine ratio (PCR) >200 mg/g. FAE dose reduction may
also be required if proteinuria is detected along with low
serum phosphate and/or low serum urate. If proteinuria is
detected but serum creatinine levels are normal, both ACR
and PCR should be measured in a spot urine sample. It is
recommended that in cases of persistent/significant protein-
uria, patients should be referred to a nephrologist.

Discussion

FAEs have long been used for the oral treatment of adults with
moderate-to-severe plaque psoriasis.**®* FAEs are the most fre-
quently used systemic treatment in Germany in patients with
moderate-to-severe psoriasis and are increasingly being used in
several European countries such as The Netherlands, UK, Ire-
land, Austria, and Italy.zu’g*74 Furthermore, European guideli-
nes recommend the use of FAEs for the induction and long-term
treatment of moderate-to-severe psoriasis.'

© 2018 European Academy of Dermatology and Venereology
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It is recommended to begin treatment with DMF with a low
initial dose followed by subsequent gradual increases. Although
there is a recommended dosing schedule, it is recommended by
the panel to have flexible dosing according to the individual
patient’s needs and on average, most patients require between
two and four 120 mg tablets of DMF a day.

There are several randomized clinical studies which have
demonstrated the clinical efficacy and favourable safety profile
of FAEs and an even greater number of observational studies
which support the findings.*® A recent Cochrane review assessed
seven randomized controlled trials of FAEs in a total of 449 pa-
tients with psoriasis.** Due to the low number of trials and
clinical heterogeneity, the efficacy data were not pooled for
meta-analysis, but overall, mean PASI scores decreased by

Table 2 Summary of expert consensus panel recommendations

Indication

between 42 and 65% after 12—16 weeks of treatment. The review
also included 37 observational studies with a total of 3457
patients, which supported the results from the clinical trials.

The Phase III, randomized, non-inferiority, BRIDGE study
compared the efficacy and safety of Skilarence and Fumaderm
vs. placebo in adult patients with moderate-to-severe chronic
plaque psoriasis.** The co-primary efficacy endpoints were the
percentage of patients achieving PASI 75 and a PGA score of
‘clear’ or ‘almost clear’ at Week 16. A total of 671 patients were
randomized. At Week 16, PASI 75 was achieved by 37.5% of
patients receiving Skilarence, 40.3% receiving Fumaderm and
15.3% receiving placebo. PGA scores of ‘clear’ or ‘almost clear’
were achieved by 33.0% of patients receiving Skilarence, 37.4%
receiving Fumaderm and 13.0% receiving placebo. The BRIDGE

e DMF is indicated for the treatment of moderate-to-severe plague psoriasis in adults in need of systemic medicinal therapy

Guidelines

e The European S3-Guideline recommends FAEs for induction treatment and long-term treatment of moderate-to-severe plaque psoriasis

Patient profile and selection

e DMF can be positioned as a first-line treatment option in systemic therapy naive patients with moderate-to-severe psoriasis

e The combination of DMF with topical therapy or phototherapy is recommended during the first few weeks of therapy

e Fumarates are equally effective in male and female patients, and young and elderly patients

e Dose adjustment is not necessary in patients with mild-to-moderate renal impairment or in elderly patients

e No evidence of drug-drug interactions, therefore DMF can be used in patients with co-medications

e Fumarates should not primarily be used in erythrodermic psoriasis, non-stable, rapidly progressing plaque psoriasis, generalized pustular

psoriasis, or in patients with psoriatic arthritis

Dosage considerations

e |t is recommended to begin treatment with a low initial dose of DMF with subsequent gradual increases over 9 weeks

e The recommended dosing schedule can be followed using 30 mg and 120 mg tablets until the maximum allowed daily dose of 720 mg is

reached, but individual dosing at different time points is possible

e Treatment with DMF does allow for flexible and individualized dosing according to patient clinical response and tolerability

e Onset of a clinical response can be seen as early as Week 3; maximum efficacy is usually seen after 24 weeks

e |t is important to set clear treatment expectations with patients and an early visit should be scheduled (ideally 1 month after initiation of
treatment) to address any concerns the patient may have about dosing and/or side-effects

Side-effects management

e The long-term safety profile of continuous FAE treatment is favourable and patients should stay on treatment while it continues to be

efficacious and tolerated

e FAEs have a well-characterized side-effect profile and most adverse events (AEs) experienced are mild and do not lead to treatment

discontinuation

e Side-effects are often exclusively experienced during the treatment initiation and up-titration phase and lessen over time once the patient

becomes established on treatment

e Patients’ expectations should be managed before starting treatment with the explanation that transient side-effects may be experienced
during the first few weeks of treatment and possible management strategies should be discussed

e Gastrointestinal disorders, followed by flushing are the most common AEs

e |In the majority of patients, gastrointestinal side-effects do not lead to treatment discontinuation, but dose adjustments may be required.
However, in up to 20% of patients and depending on the patient, gastrointestinal side-effects may lead to drug discontinuation

e Skin flushing is experienced by approximately 30-50% of patients treated with FAEs; however, it rarely leads to patient discontinuation

e | eukopenia, especially lymphopenia, may occur under treatment with FAEs. Lymphopenia is usually mild, mostly experienced during the
initiation/dosage increase phase, and can be managed with dose adjustments in most cases

e |t is essential to adhere to monitoring recommendations and laboratory thresholds

e During treatment, monitoring visits should be scheduled every 3 months for Skilarence and every 4 weeks for Fumaderm and a complete

blood count with differential should be performed

JEADV 2018, 0 (Suppl. 0), 1-12
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study demonstrated that Skilarence was non-inferior to Fuma-
derm, with a similar safety profile.

The large retrospective, FUTURE study collected real-world
data on the safety and efficacy FAEs in Germany with 984 patients
who had either been treated continuously with FAEs for at least
24 months, or for 36 months with interruptions of no longer than
6 months.”> Most patients had a diagnosis of chronic stable plaque
psoriasis (87%). According to PGA scores at baseline, 30% of
patients had moderate psoriasis, 40% had moderate-to-severe dis-
ease and 23% had severe psoriasis. The majority of patients (81%)
had received FAEs as first-line systemic treatment. After 6 months
of treatment, 67% of patients were reported to have markedly
improved or clear disease, which increased to 78% of patients after
24 months, and 82% patients after 36 months. PASI values were
available for 107 patients and subgroup analysis showed a mean
reduction in PASI from baseline of 79%. The FUTURE study pro-
vides an overview of the real-world use of FAEs in everyday prac-
tice for the successful long-term treatment of patients.

Combination of FAEs with topical treatments or photother-
apy may induce faster therapeutic responses during the induc-
tion phase.42‘43 More recently, there has been an interest in the
combination of FAEs with biological therapies. A retrospective
chart review in 6 specialized dermatological departments in Ger-
many identified 17 cases of patients receiving FAEs combined
with one other conventional systemic agent or biological ther-
apy.”” There has also been randomized exploratory study of 33
patients, which prospectively assessed the efficacy, safety and
tolerability of the combination of etanercept with FAEs vs.
etanercept rnonotherapy.76

The safety profile of FAEs is well characterized.”” Adverse events
during treatment with FAEs are reported in up to two-thirds of all
patients but are mostly mild and do not lead to treatment discon-
tinuation.””** Side-effects, mainly comprising gastrointestinal dis-
orders and flushing, are often experienced during the treatment
initiation and up-titration phase and lessen over time once the
patient becomes established on treatment. To improve gastroin-
testinal tolerability, it is recommended to gradually increase dose
and if a particular dose increase is not tolerated, it can be temporar-
ily reduced to the last tolerated dose. Other characteristic side-
effects of FAEs include leukopenia and lymphopenia. Lymphopenia
is usually mild and mostly experienced during the treatment initia-
tion and up-titration phase. Lymphopenia can be managed with
dose adjustments in most cases, though treatment discontinuation
may be required in some cases.'®*> While patients are on FAE
treatment, it is important to adhere to monitoring recommenda-
tions and the recommended cut-off lymphocyte values to minimize
the risk of opportunistic infections.

The long-term safety profile of continuous FAE treatment is
favourable and patients should stay on treatment while it contin-
ues to be efficacious and tolerated.*>®* FAEs are not associated
with increased risk of infection or malignancy. FAEs can be used

JEADV 2018, 0 (Suppl. 0), 1-12

in patients with co-medication because there is no evidence of
drug—drug interactions.”>” In this respect, DMF may be advan-
tageous over other systemic treatments, such as methotrexate
and cyclosporin, which have known interactions with common
medications.*®”® In addition, FAEs have an excellent drug sur-
vival, with up 60% of patients remaining on treatment for
4 years.40

This was an expert consensus to deliver real-world guidance
on the clinical use of DMF in moderate-to-severe chronic plaque
psoriasis. The consensus was developed to aid dermatologists in
clinical practice and is based upon available evidence and collec-
tive real-world clinical experience. For clarity, a list of frequently
asked questions (FAQs) has been developed based on the con-
sensus discussion (Box 1), together with a summary of the key
recommendations of the expert consensus panel (Table 2).

Conclusion

The favourable safety profile of FAEs together with their long-
term efficacy provides a first-line therapeutic option to achieve
sustained disease control for patients with moderate-to-severe
plaque psoriasis, when psoriasis cannot be adequately controlled
with topical treatments and phototherapy.
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