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Purpose: Dimethyl fumarate (DMF) is an oral formulation approved for the treatment of moderate-to-severe psoriasis in adult
patients requiring systemic therapy. Here, we describe our clinical experience with DMF for moderate-to-severe psoriasis in Spain.
Patients and Methods: This is a retrospective study including 30 adult patients with moderate-to-severe psoriasis under treatment
with DMF between September 2018 and January 2020. Patients were treated with DMF as per its Summary of Product Characteristics
and the median duration of treatment was 15 weeks (4-55 weeks). Psoriasis Area and Severity Index (PASI) and body surface area
(BSA) severity scales were evaluated from baseline to week 36 and adverse events (AEs) developed during treatment were described.
Results: The efficacy of DMF was assessed at week 8 and at week 36 (n = 5), both PASI and BSA were 0. At week 24, median PASI
showed a decrease in both the last observation carried forward (LOCF; n = 23) and the observed cases (OC) (n = 10): from 10 to 6 and
from 10 to 1.5, respectively. Median BSA also showed a decrease from 19 to 10 in LOCF and from 17 to 3 in OC. The most frequent
AEs were diarrhoea (40.0%), flushing (13.3%) and lymphopenia (3.3%). In 47.1% patients, AEs have been solved by adjusting the
DMF dose. Treatment discontinuation rate due to AEs was 43.3%.

Conclusion: Our clinical experience indicates that DMF could be an effective and safe treatment for moderate-to-severe psoriasis in
adult patients.
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Introduction

Psoriasis is the most frequent chronic immune-mediated inflammatory skin disease with an estimated prevalence of 2-4% in
Europe.' Psoriasis is a multifactorial disorder, influenced by genetic, environmental, and immunological factors.>> One-
third of patients have a moderate-to-severe form of the disease, and chronic plaque psoriasis represents the most common type
of psoriasis affecting approximately 90% of patients.””’ Plaque psoriasis is associated with psychological, cardiovascular,
metabolic, and arthritic comorbidities,®® and causes discomfort, pain, and itching affecting the quality of life.* The available
treatments for moderate-to-severe psoriasis include both biological and non-biological systemic treatments.®”-'°

The European S3-Guideline on the systemic treatment of Psoriasis vulgaris'' recommended the use of systemic
treatment for induction and long-term treatment of psoriasis.' To assess the impact of psoriasis, an established parameter
to measure the severity of skin symptoms is the Psoriasis Area and Severity Index (PASI). Additional tools include the
body surface area (BSA) and the Physician Global Assessment (PGA)." According to the European S3-Guideline,
a moderate-to-severe disease is defined as PASI >10."'

Fumaric acid esters (FAEs), small molecules with anti-inflammatory and immune-modulatory effects, have been
extensively used in Germany since 1959."%7 The mixture of a FAE, dimethyl fumarate (DMF), together with calcium,
magnesium, and salts of monoethyl fumarate was officially registered in 1994 by the German Drug Administration and,
since then, became the most frequently used systemic therapy for psoriasis."® DMF alone, as an oral formulation, has
been approved by the European Medicines Agency (EMA) to treat moderate-to-severe plaque psoriasis among adult
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patients requiring systemic therapy in 2017."'? Treatment with DMF was shown to be safe, with mild treatment-
emergent adverse events (AE) occurrence and severity,® and to be effective in certain localizations such as the scalp,
nails, or palmoplantar region.’” Although clinical trials indicated that DMF was effective, safe, and comparable to the
FAE mixture in treating adults with moderate-to-severe plaque psoriasis,®’ limited data on its safety and efficacy are
available in clinical practice, with the exception of Germany and a few other European countries.”'* !¢

The selection of systemic therapy for psoriasis should be based on individual factors, such as the patient’s age and
sex, the existence of comorbidities, and co-medication, among others,' since the response to treatment varies according to
the patient’s characteristics and drug-specific side effects.® Hence, clinical experience is needed to guide clinical practice.
In this study, we describe our clinical experience in treating moderate-to-severe psoriasis with DMF in Spain, a country

with little therapeutic experience with FAEs.

Materials and Methods

Study Design

A total of 30 adult patients with moderate-to-severe psoriasis (PASI >10; BSA affected >10%) under treatment with
DMF between September 2018 and January 2020 in one Spanish center were included in this retrospective study. All
patients signed the informed consent form. This study was conducted according to the Declaration of Helsinki principles
and approved by the Ethics Committee of the University Hospital of Araba.

Treatment

Patients, who met criteria for systemic treatment, have been treated with DMF by up-titrating the dose during the first nine
weeks of treatment, according to the Summary of Product Characteristics (SmPC),' reaching a median maximum dose of
240 mg per day (60—720 mg/day) (Table 1). From week 10, patients could receive up to two tablets of DMF 120 mg three times
daily. The maximum daily dose allowed was 720 mg of DMF. Dose escalation could be adjusted either by reducing the dose
for tolerability or by achieving the desired efficacy. The median duration of the treatment was 15 weeks (minimum 4 weeks;
maximum 55 weeks). All patients in treatment with DMF were described, regardless of treatment duration. Those patients
who discontinued treatment have been switched to another systemic treatment and followed up.

Table | DMF Dose Scale

| 0 0 | 30 mg
2 | 0 | 60 mg
3 | | | 90 mg

4 0 0 | 120 mg
5 | 0 | 240 mg
6 | | | 360 mg
7 | | 2 480 mg
8 2 | 2 600 mg
9+ 2 2 2 720 mg

Abbreviations: DMF, dimethyl fumarate; n, number.
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Outcomes

An evaluation of demographic characteristics and absolute PASI and affected BSA severity scales was conducted (from
baseline to week 36). Data on previous treatments, comorbidities as well as side effects developed during treatment were
also included. Adverse events have been collected retrospectively by searching in the clinical records of the patients.

Statistical Analysis
All parameters were depicted descriptively for the final analysis. For continuous variables, descriptive measures (number,
mean, standard deviation, median, minimum and maximum values) were calculated.

Results

Study Population

A total of 57% of patients were women, and the mean (standard deviation [SD]) age was 50 (15.8) years. The mean body
mass index (BMI) (SD) was 27 (5.7) and half of the patients were overweight and 17% were obese. Median absolute
PASI (min.-max.) before treatment was 10 (3.6-20) and median absolute BSA affected (min.-max.) before treatment was
17 (3-59) (Table 2).

A total of 56.7% of patients had comorbidities, being the most frequent smoking (23.3%), hypercholesterolemia
(13.3%), hyperlipidemia (13.3%), and hypertension (13.3%) (Figure 1).

Overall, 40% of patients received concomitant treatments, with a mean (SD) number of concomitant treatments of 1.9
(1.28). The most frequent concomitant treatments were antihypertensive (30%), anticholesterolemic (20%), and proton
pump inhibitors (PPI) (20%) (Figure 2A). Moreover, 80% of patients received one or more previous systemic treatments
for psoriasis, mainly phototherapy (in 35% of patients), acitretin (21%), or methotrexate (13%) (Figure 2B).

Efficacy Outcomes

Efficacy of DMF was first observed at week 8 and increased in the following weeks of treatment. At baseline, median absolute
PASI before receiving DMF was 10 (range 3.6-20) and median absolute BSA was 17.2 (range 3-59). At week 8 (n = 25),
median absolute PASI decreased to 8 (Figure 3) and the median absolute BSA to 15 (Figure 4). At week 36 (n = 5), both
median absolute PASI and BSA were 0.

Table 2 Epidemiology of Our Patients Diagnosed with
Moderate-to-Severe Psoriasis and Treated with Dimethyl

Fumarate
e T
Woman, n (%) 17 (56.7)
Man, n (%) 13 (43.3)
Age, mean (SD), years 50 (15.8)
BMI, mean (SD), kg/m? 27 (5.7)
BMI <25, n (%) 10 (33.3)
BMI 25-30, n (%) overweight 15 (50.0)
BMI >30, n (%) obesity 5(17.7)
PASI before treatment, median (min-max) 10 (3.6-20)
BSA before treatment, median (min-max) 17 (3-59)
Comorbidities, n (%) 17 (56.7)

Abbreviations: BMI, body mass index; BSA, body surface area; n, number; PASI,
Psoriasis Area and Severity Index; SD, standard deviation.
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Figure | Comorbidities observed in our patients treated with dimethyl fumarate.
Abbreviation: COPD, chronic obstructive pulmonary disease.
A Without concomitant B Without previous
treatment treatment
Etanercept 11%
17% " .
Antihypertensive 2%
30% PUVA
4% Phototherapy
Adalimumab 35%
Topical corticosteroids 4%
6.7%
Cyclosporine
Antidiabetic 10%
10%
Anticholesterolemic
Anticoagulant 20%
10% Methotrexate
13%
PPI Acitretin
20% 21%
. . o . .

With concomitant treatment, n (%) 12 (40.0) With previous treatment, n (%) 24 (80.0)
Mean of concomitant treatments, n (SD) 1.9 (1.28) Mean of previous treatments, n (SD) 1.9 (1.28)

Figure 2 (A) Concomitant treatments (% patients). (B) Previous psoriasis treatments (% patients).
SD, standard deviation.

Abbreviations: n, number; PPl, proton pump inhibitors;
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Figure 3 Absolute PASI from baseline to week 36.

Week 36
(n=5)
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(n=10)

Week 8
(n=25)

Abbreviations: n, number; PASI, Psoriasis Area and Severity Index.
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i 17.2 Observed data
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Baseline Week 8 Week 16 Week 24 Week 36
(n=30) (n=25) (n=16) (n=10) (n=5)

Figure 4 BSA from baseline to week 36.
Abbreviations: BSA, body surface area; n, number.

After 24 weeks of DMF treatment, median absolute PASI showed a decrease in both the last observations carried
forward (LOCF; n = 23) and the observed cases (OC) (n = 10): from 10 to 6 and from 10 to 1.5, respectively (Figure 5).
Median absolute BSA affected also showed a decrease from 19 to 10 in LOCF patients and from 17 to 3 in OC patients
(Figure 6).

Safety Outcomes

DMF treatment has been well tolerated in 13 patients (43.3%), while 17 patients (56.7%) presented AEs: 12 diarrhoea

(40.0%), 4 flushing (13.3%) and 1 lymphopenia (3.3%). Among patients with AEs, in 47.1% of them, AEs have been

solved by adjusting the DMF dose and in 11.8% of them AEs have been solved without any intervention (Figure 7).
Treatment discontinuation rate was 43.3%, being AEs (especially diarrhoea) the most frequent reason for treatment

discontinuation in 23.3% of patients, followed by the lack of efficacy (10.0%) and patient’s decision (10.0%) (Table 3).
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Figure 5 Absolute PASI at baseline and after 24 weeks of treatment.
Abbreviations: LOCF, last observation carried forward; n, number; OC, observed cases; PASI, Psoriasis Area and Severity Index.
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Figure 6 BSA at baseline and after 24 weeks of treatment.
Abbreviations: BSA, body surface area; LOCEF, last observation carried forward; n, number; OC, observed cases.
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100%
90% Treatment stopped due to AEs (n=7)
80%
70%
0% AEs solved by adjusting DMF dose (n=8)

50%

40% AEs solved without intervention (n=2)

30%

AEs n %
20% Diarrhoea 12 40.0%
10% Flushing 4 13.3%
Lymphopenia 1 3.3%
0% Total 17 56.7%

No AEs (n=13) B With AEs (n=17)

Figure 7 Patients (%) reporting adverse events during DMF treatment.
Abbreviations: AEs, adverse events; DMF, dimethyl fumarate; n, number.

Discussion

Plaque psoriasis affects the quality of life and is associated with multiple comorbidities.®® Among the available systemic
treatments, FAEs represent an efficient and safety treatment option for adults with moderate-to-severe chronic plaque
psoriasis.'> ' Although FAEs are broadly used in some European countries,”'* ' limited data on the safety and efficacy
of DMF in clinical practice in Spain are available. In this retrospective study, we describe our clinical experience for the
treatment of moderate-to-severe psoriasis with DMF.

In this study, DMF was effective for treating moderate-to-severe psoriasis with a notable improvement in absolute
PASI and affected BSA from week 8 of treatment. At week 8 absolute PASI decreased from 10 to 8 and affected BSA
from 17.2 to 15. In half of the patients (53%) a decrease in the median absolute PASI and BSA affected was observed at
week 16 of treatment (absolute PASI from 10 to 4.9 and affected BSA from 17.2 to 7.5) and at week 36 both median
absolute PASI and BSA were 0. After 24 weeks of treatment with DMF, median absolute PASI decreased from 10 to 6 in
LOCEF patients and from 10 to 1.5 in OC patients, and median absolute BSA affected decreased from 19 to 10 in LOCF
patients and from 17 to 3 in OC patients. Our results are in line with other studies of DMF.*®” Similarly, preliminary
results of DIMESKIN 1 study® showed a significant median absolute PASI decrease from 11.9 to 5.3 in LOCF patients
and from 12.3 to 2.0 in OC patients after 24 weeks of DMF treatment and a significant median affected BSA from 13.8 to

Table 3 Reasons of Treatment Discontinuation (Out of n Total = 30)

AEs 7 23.3%
Diarrhoea 5 16.7%
Flushing | 3.3%
Lymphopenia | 3.3%

Lack of efficacy 3 10.0%

Patient’s decision 3 10.0%

Total 13 43.3%

Abbreviations: AEs, adverse events; n, number.
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6.4 in LOCF patients and from 15.0 to 2.0 in OC patients. A BSA decrease with DMF was also previously found in the
BRIDGE trial® where the decrease in affected BSA was observed from week 3 onwards.

The safety profile of DMF in this study was similar to that previously described with fumarates.>*’”"'” ! Treatment
with DMF was well tolerated in 43% of patients, while 57% of patients presented with AEs. However, in our study,
a high rate of the AEs (47%) have been solved by adjusting the DMF dose. In BRIDGE study, gastrointestinal symptoms
were more common during the first weeks of treatment with DMF® and in a non-interventional, retrospective analysis of
data from 200 adult psoriatic patients, the main reasons for discontinuing treatment with DMF were gastrointestinal
AEs.”!

The fact that almost half of the patients with AEs recovered by adjusting the DMF dose highlights the importance of
adjusting the dose in the management of patients treated with DMF. Again, in the BRIDGE study, it was indicated that
gastrointestinal tolerance was improved by gradually increasing the dose at treatment initiation® as recommended by the
SmPC.'? Moreover, it is recommended to administer the dose with food and to reduce the dose in case of intolerance.'!
Regarding lymphopenia, it can be managed with dose adjustment' and it is recommended to reduce treatment dosage if
lymphocyte counts decrease below 0.7 x 109/L and to stop the treatment dose if lymphocyte counts do not increase
a month after dose reduction or if they fall below 0.5 x 109/L'" as stated in the SmPC.

In clinical practice, comorbidities and co-medication are a reality, and in our sample, 40% of patients had comorbid-
ities, especially smoking (23%), hypercholesterolemia (13%), hyperlipidemia (13%) and hypertension (13%), and
therefore these patients also took other medications, such as antihypertensive drugs (30%), anticholesterolemic drugs
(20%) or PPI (20%), among others. Although this aspect needs to be studied further, there is no evidence of metabolic
drug interactions for FAEs,'*'***?® being an advantage over other systemic treatments for moderate-to-severe
psoriasis®*** since the elimination route of DMF is the exhalation of CO, and not through cytochrome P450 avoiding
interaction with other drugs.'?

Moreover, 80% of patients received previous systemic treatments for moderate-to-severe psoriasis. However, having
received previous systemic treatments did not affect the efficacy and safety of DMF in our sample and our experience
indicates that DMF could be an interesting alternative in patients who have been intolerant or failed to previous systemic
therapy or patients who cannot use other systemic treatments, patients with comorbidities or with concomitant treatments.
In line with our results, the preliminary data from DIMESKIN 1 study showed that, at 24 weeks, therapy with DMF
demonstrated a significant improvement mainly in patients previously treated with topical, systemic, or phototherapy.**
Although FAEs seem to be a good alternative for those patients with limited treatment choices,'** further studies are
needed.

The retrospective nature and the small number of patients included are the major limitations of this study. Despite
this, this study provides relevant information for the clinical practice on the safety and efficacy of long-term (36 weeks)
DMF treatment in patients with individual characteristics.

Conclusion

To sum up, our clinical experience indicates that DMF could be an effective and safe treatment for moderate-to-severe
psoriasis in adult patients. Once the initial phase is overcome, DMF allows a clinical improvement that increases
throughout the treatment duration. The median maximum dose of DMF is 240 mg, and dose adjustment is key in the
management of patients treated with DMF to overcome initial AEs. Furthermore, DMF may be an interesting alternative

in patients who cannot use other systemic treatments, patients with comorbidities, or with concomitant treatments.

Abbreviations

AE, adverse event; BMI, body mass index; BSA, body surface areca; DMF, dimethyl fumarate; EMA, European
Medicines Agency; FAEs, fumaric acid esters; LOCF, last observation carried forward; OC, observed cases; PASI,
Psoriasis Area and Severity Index; PPI, proton pump inhibitors; SD, standard deviation; SmPC, Summary of Product
Characteristics.
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