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ABSTRACT

Background: Information is limited from real-life studies evaluating the efficacy and safety of
brodalumab.

Research design and methods: In this real-life study, we retrospectively examined a database of 90
patients with moderate-to-severe psoriasis treated with brodalumab (210 mg, s.c.) and followed for
1 year. Disease severity and treatment response were assessed by the Psoriasis Area and Severity Index
(PASI) at baseline and after 4, 12, 24, 36, and 48 weeks. Predictors of a PASI response were evaluated by
logistic regression.

Results: After 48 weeks, 92.2% of patients (mean age 50.2 + 15 years) treated with brodalumab
achieved a PASI score of <3. PASI score decreased from 17.4 + 10.3 at baseline to 1.7 £ 3.9 and
1.4 + 3.7 at 12 and 24 weeks, and PASI 75, 90, and 100 response was achieved in 87.3%, 81.8%, and
72.7% of patients, respectively, at 48 weeks.

Univariate regression revealed that previous exposure to anti-IL17A treatment was associated with
poorer PASI response between 36 and 48 weeks. In difficult-to-treat cases previously having failed with
other biologics, brodalumab significantly improved outcome, leading to complete remission.
Conclusion: Brodalumab was observed to be effective and safe in patients with moderate-to-severe
chronic psoriasis in a real-world setting.
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1. Introduction psoriasis was demonstrated in three phase 3 randomized

double-blind trials (RCTs): AMAGINE-1, AMAGINE-2, and
AMAGINE-3 [12-15]. At week 12, PASI 75 improvement was
obtained in a significantly higher proportion of patients trea-
ted with brodalumab at 210 mg and 140 mg doses vs. placebo
(86% and 67%, respectively, vs. 8% [AMAGINE-2] and 85% and
69%, respectively, vs. 6% [AMAGINE-3]; p < 0.001). The rates of
static physician’s global assessment (sPGA) scores of 0 or 1

Psoriasis is a chronic inflammatory immune skin disease affect-
ing around 2-3% worldwide [1,2].

Biological treatments such as tumor necrosis factor (TNF)
and interleukin (IL) 12/23 and IL-17 inhibitors have revolutio-
nized the therapeutic management of moderate-to-severe
psoriasis, permitting a significant number of patients to attain
clear skin [3-10]. However, many patients still remain

untreated or do not respond to or experience treatment-
related toxicities [11].

Brodalumab is a fully human monoclonal immunoglobulin
G2 antibody and the third approved anti-IL-17 agent following
secukinumab and ixekizumab with a unique broad mechanism
of action based on the IL-17-receptor blockade [12]. It selec-
tively binds to human IL-17RA, thereby inhibiting the biologi-
cal activity of several cytokines, including IL-17A, IL-17 F, IL-
17 C, IL-17A/F heterodimer, and IL-25.

The rapid onset of action and high level of efficacy of
brodalumab for the treatment of moderate-to severe plaque

were also significantly higher for brodalumab (p < 0.001). PASI
100 response rates at 12 weeks were also significantly higher
with 210 mg of brodalumab compared to ustekinumab (44%
vs. 22% [AMAGINE-2] and 37% vs. 19% [AMAGINE-3],
P < 0.001). The PASI 100 response rates with 140 mg of
brodalumab were 26% in AMAGINE-2 (P = 0.08 vs. ustekinu-
mab) and 27% in AMAGINE-3 (P = 0.007).

The clinical results with brodalumab achieved during
these phase 3 trials were compared with placebo and uste-
kinumab and followed-up until week 52 for the two different
dosages (140 mg and 210 mg) used [16]. Previous biologic
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treatments did not influence the efficacy results with broda-
lumab in AMAGINE-2 and AMAGINE-3 trials. In patients who
had failed treatment with previous biologics, brodalumab
was found to be three times more effective than ustekinu-
mab based on PASI 100 [17]. Furthermore, results from three
phase 3 trials have highlighted the effect of brodalumab for
the rapid and sustained treatment of scalp psoriasis [18]. At
week 12, significantly more patients receiving brodalumab
achieved 75% and 100% improvement rates from baseline
psoriasis scalp severity index (PSSI) compared with placebo.
After 1 vyear, 63.8% of patients receiving brodalumab
achieved a nail psoriasis severity index (NAPSI) of 0 com-
pared to 39.1% treated with ustekinumab. However, clinical
trials cannot be performed in all patient types; thus,
a complete assessment of the therapies, especially in the
long-term, requires real-world evidence on unselected
patient populations [19].

The current retrospective analysis evaluated the real-world
experience of the Lazio region of Italy with patients treated with
brodalumab with particular focus on cases that highlight critical
aspects of the disease and their management in mainstream
practice.

2. Materials and Methods
2.1. Study design and patient population

This cross-sectional ‘snapshot’ study included patients who
were treated for at least 12 weeks with brodalumab from
four large Tertiary Care Hospitals in Central Italy in the Lazio
Region (i.e. coined the ’‘Lazio Experience’). Patients were
treated at the following centers: The Dermatology Unit of
‘Tor Vergata’ University of Rome, at Institute of
Dermatology, Catholic University of the Sacred Heart in
Rome, at Division of Dermatology ‘Daniele Innocenzi,
University of Rome ‘La Sapienza,’ Polo Pontino and The
Dermatology Unit of Istituto Dermopatico
dell'lmmacolata - IRCCS, Rome, from 29 May 2019 to
18 January 2021. Patients started treatment at different
times, so these data represent only a cross-sectional ‘snap-
shot’ of our experience up to 18 January 2021.

All patients were =18 years old and may have been naive or
previously been treated with other biologics. Patients with
generalized or palmoplantar pustular psoriasis or who had
started treatment within a clinical trial were excluded.
Brodalumab was administered at a dose of 210 mg (s.c.) at O,
1 and 2 weeks and then every 2 weeks as per product infor-
mation leaflet [20]. No change in dose or frequency and no
concomitant therapies were allowed. For each patient, demo-
graphic and clinical data (age, sex, body mass index; BMI, age
of onset and duration of psoriasis, comorbidities, and smoking
habits), previous therapeutic history and special-site involve-
ment (palmo-plantar, scalp psoriasis, genital, and nails) and
PASI score at the moment of enrollment were collected using
a dedicated database. All patients gave written informed con-
sent for their participation prior to enrollment. This study
complied with the ethical standards laid down in the 1975
Declaration of Helsinki.

2.2. Outcome measures

Clinical efficacy was evaluated using PASI 75, 90 and 100
(represented by a 75%, 90%, 100% reduction in PASI score)
at the following time points: 4, 12, 24, 36, and 48 weeks.
Primary inefficacy (failure to achieve PASI 75 after 16 weeks
of treatment) or secondary inefficacy (loss of PASI 75 after
16 weeks of treatment) were also assessed. Treatment dura-
tion and reasons for any drug withdrawal were recorded. Only
cases with completed data were collected for the present
study.

2.3. Statistical analysis

Data are presented as meanzstandard deviation for continu-
ous variables and number and percentage for categorical
variables. Simple univariate and multivariate logistic regres-
sion was assessed to evaluate the association between depen-
dent variables (e.g. sex, age, age at onset of disease, disease
duration, body weight, BMI, PASI at baseline, number of
comorbidities, number of previous biological therapies, pre-
sence of psoriatic arthritis, involvement of difficult to treat
areas such as the scalp, palm-plantar, nails, and genital invol-
vement and previous therapy with IL-17A inhibitors) on
achievement of PASI 75, 90, and 100 at 4, 12, 24, 36, and
48 weeks and presented as odds ratio (OR) and 95% confi-
dence intervals (Cl). Effectiveness data were analyzed using
a last observation carried forward (LOCF) method as previously
described [21]. A p-value of <0.05 was considered statistically
significant. All analysis was performed using STATA version
11.2 software (Statacorp LP Inc., College Station, TX, USA.).

3. Results
3.1. Baseline clinical characteristics

In this real-life retrospective longitudinal study, 90 patients
with moderate-to-severe plaque psoriasis were treated with
brodalumab and followed over a period of 12 months. Of the
90 patients who started treatment, 90 (100%) patients were
followed for 4 and 12 weeks, 82 (91.1%) for 24 weeks, 63 (70%)
for 36 weeks and 55 (61.1%) for 48 weeks. Baseline character-
istics of patients are presented in Table 1. The majority of
patients were male (67.8%) aged 50.2 + 15 years and with
a long history of psoriasis (mean disease duration of
20.8 + 12.3 years). Psoriasis lesions were frequently localized
in difficult-to-treat locations, such as the scalp (N = 44, 48.9%)
and genital areas (N = 25, 27.8%). Comorbidities were present
in 78 (86.6%) patients, hypertension and obesity being the
most frequent observed (26.7% and 23.3%, respectively).
Most patients were previously treated with a biological drug
(N =47, 52.2%) and 19 (40.4%) of these were anti-IL17A.

3.2. Switching from previous anti-IL17A treatments to
brodalumab

A total of 19 patients were previously treated with anti-IL17A
biologics, 12 with secukinumab and 7 with ixekizumab. Reasons
for switching to brodalumab are summarized in Table 2. Loss of



Table 1. Baseline clinical characteristics of psoriasis patients.

Clinical characteristic N =90
General

Male gender, n (%) 61 (67.8)
Age (years) 502 £ 15
BMI (Kg/M?) 275+ 55
BMI <25 Kg/M? 29 (32.2)
BMI 25-30 Kg/M? 40 (44.5)
BMI >30 Kg/M? 21 (23.3)
Current cigarette smoker, n (%) 41 (45.6)
Disease characteristics

Age at disease onset 295 + 156
Disease duration 20.8 £ 12.3
PASI at baseline 17.4 + 103
Psoriatic arthritis 21 (23.3)
Difficult-to-treat locations

Scalp 44 (48.9)
Genital 25 (27.8)
Nails 23 (25.6)
Palmar/plantar 12 (13.3)
Biologic therapy (n, (%)

Biologic naive 43 (47.8)
Previous biologic 47 (52.2)

1 biologic 26 (55.3)

2 biologics 12 (25.5)
>3 biologics 9 (19.2)

Comorbidities, n (%)

Hypertension 24 (26.7)
Dyslipidemia 16 (17.8)
Diabetes mellitus 8 (8.9)
Cardiovascular/cerebrovascular disease 3(3.3)
HBV+ 2(2.2)
HCV+ 2 (2.2)
QuantiFERON-TB Gold+ 2(2.2)

BMI = body mass index, HBV/HCV = hepatitis B/C virus, TB = tuberculosis

Table 2. Reason for switching from an anti-IL17A to brodalumab.

Appearance of

Anti-IL17A eczematous Loss of efficacy Other adverse
drug N lesions n (%) n (%) event n (%)
Secukinumab 7 0 (0) 7 (100) 0 (0)
Ixekizumab 12 3 (25) 6 (50) 3 (25)

Total 19 3(15.8) 13 (68.4) 3(15.8)

N refers to the number of patients whereas n refers to the number of reasons or
events leading to switching from an anti-IL17A biologic to brodalumab

efficacy was the most frequent reason, applicable to all patients
previously treated with secukinumab and half those previously
treated with ixekizumab (Table 2). One-quarter of patients pre-
viously treated with ixekizumab were also switched to brodalu-
mab due to the development of eczematous lesions and the
same proportion due to other adverse events. Additional infor-
mation including the outcome of each patient switched from
secukinumab or ixekizumab to brodalumab is provided in Table
3. While treatment was stopped in two patients previously
treated with ixekizumab (due to worsening of atopic dermatitis
and inefficacy on the articular component), complete remission
(PASI 100) was maintained in 8/12 (66.7%) of patients and 4/7
(57.1%) in those previously treated with secukinumab.

3.3. PASI response

Brodalumab treatment decreased mean PASI score from
17 + 10.3 at baseline to 1.7 + 39 and 14 + 3.7 at 12 and
24 weeks (Figure 1A). At 12 weeks, 85.6% of patients achieved
a PASI score of <3 and this was maintained up to 48 weeks in
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92.2% of patients (Figure 1B). At 12 weeks, PASI 75, 90 and 100
responses were achieved in 87.8%, 77.8%, and 63.3%
(Figure 1C). At 48 weeks, PASI 75, 90 and 100 responses were
achieved in 87.3%, 81.8%, and 72.7% of patients, respectively.

3.4. Predictors of improved PASI response

Univariate logistic regression revealed that patients having less
previous exposure to anti-IL17A treatment such as secukinumab
or ixekizumab were associated with a significant improvement
in PASI response. For PASI 90 and PASI 100 responses at Week
36 the improvement in PASI response was 5-fold higher com-
pared to patients with a greater extent of previous exposure to
the anti-IL17A agents (OR:5, p-value = 0.03, Cl:1.16-20 and
OR:4.35, p-value = 0.02, CI:1.25-16.67, respectively) and PASI
75 and PASI 90 responses at week 48 (OR 5.88, p-value = 0.04,
Cl:1.10-33.33, and OR 4.55, p-value = 0.04, Cl:1.08-20, respec-
tively). No other significant associations emerged from analysis
either by univariate or multivariate logistic regression.

3.5. Treatment interruption/suspension

Treatment with brodalumab was interrupted in 10 (11.1%)
patients, and the suspension was temporary in two of them.
The reasons for treatment interruption were: cerebral ischemia
(1 patient) (the therapy was re-started three months after the
acute event with fast response); alcohol abuse and transami-
nase increase (three times major the normal value) (one
patient) (the therapy was re-started after one month of sus-
pension and after correcting the lifestyle with an optimal
response; the second treatment cycle did not require
a second induction); primary inefficacy, defined as failure to
achieve PASI 75 after 16 weeks of treatment (1 patient); loss of
efficacy, defined as loss of PASI 75 after 16 weeks of treatment
(2 patients); lacking control of the articular component (1
patient); recurrent candidiasis (2 patients); lower limb myalgia
(1 patient); and worsening of atopic dermatitis (1 patient).

3.6. Use of brodalumab in selected “difficult to treat’
patients

3.6.1. Patient with high burden of disease

3.6.1.1. Patient #1. A 50-year-old man was examined for the
presence of severe chronic plaque psoriasis. His medical his-
tory showed that he had suffered from psoriasis since the age
of 38 and was initially treated with cyclosporine, etanercept,
and ustekinumab  with  partial  clinical benefit.
Hypercholesterolemia and hypertriglyceridemia were the
other main records in his medical history. At the time of his
first observation, he presented with psoriatic plaques invol-
ving the scalp, abdomen, upper, and lower extremities
(PASI = 48) (Figure 2A), expressing a severe impact of this
condition on his quality of life, social life, and work activity.
Treatment with brodalumab at scheduled dosage was started
and after 4 and 24 weeks the patient achieved a substantial
improvement in psoriatic lesions (PASI 15 and 8, respectively)
(Figure 2B) with a decreased burden of the disease on his life.
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Table 3. Reason for switching from an anti-IL17A to brodalumab and outcome.

Reason for
Age Anti-IL17A switching to

Sex (years) drug brodalumab Outcome

M 56  Ixekizumab  Loss of efficacy Patient is on treatment (Week
36) and maintaining PASI100
response

M 55  Ixekizumab  Loss of efficacy Patient is on treatment (Week
48) and maintaining PASI75
response

F 47 Ixekizumab  Loss of efficacy Patient is on treatment (Week
48) and maintaining PASI100
response

M 36  Ixekizumab  Loss of efficacy Treatment with brodalumab
was stopped at week 36 for
worsening of atopic
dermatitis

F 55  Ixekizumab  Loss of efficacy Patient is on treatment (Week
28) and maintaining PASIT100
response

F 70  Ixekizumab  Detection of Patient is on treatment (Week
fecal occult 48) and maintaining PASI90
blood response. No recurrence of

the adverse event reported
with ixekizumab.

M 54  Ixekizumab  Loss of efficacy Patient is on treatment (Week
48) and maintaining PASIT100
response

M 38  Ixekizumab  Appearance of Patient is on treatment (Week
eczematous 36) and maintaining PASI100
lesions response. No recurrence of

the adverse event reported
with ixekizumab.

M 44 Ixekizumab  Pneumonia Patient is on treatment (Week
36) and maintaining PASI100
response.

No recurrence of the adverse
event reported with
ixekizumab.

] 31  Ixekizumab  Appearance of Patient is on treatment (Week
eczematous 48) and maintaining PASIT100
lesions response.

No recurrence of the adverse
event reported with
ixekizumab.

M 53  Ixekizumab  Appearance of Patient is on treatment (Week
eczematous 30) and maintaining PASI100
lesions response.

No recurrence of the adverse
event reported with
ixekizumab.

] 32 Ixekizumab  Reaction at the Treatment with brodalumab
injection was stopped at week 4 for
site inefficacy on the articular

component.

M 51 Secukinumab Loss of efficacy Patient is on treatment (Week
48) and maintaining PASI75
response

M 53 Secukinumab Loss of efficacy Patient is on treatment (Week
48) and maintaining PASI100
response

F 64  Secukinumab Loss of efficacy Patient is on treatment (Week
40) and maintaining PASI90
response

F 67  Secukinumab Loss of efficacy Patient is on treatment (Week
48) and maintaining PASI100
response

M 61 Secukinumab Loss of efficacy Patient is on treatment (Week
48) and maintaining PASI75
response

M 40  Secukinumab Loss of efficacy Patient is on treatment (Week
48) and maintaining PASI100
response

M 36  Secukinumab Loss of efficacy Patient is on treatment (Week

48) and maintaining PASI100
response
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Figure 1. Effect of brodalumab in psoriatic patients on PASI score and achieve-
ment of PASI 75, 90 and 100 response over 48 weeks. (a) PASI is presented as
mean values. (b) % patients achieving a PASI score <3 and (c) % patients
achieving PASI 75, 90 and 100 response. Mean PASI score, % patients achieving
PASI score <3 and % patients achieving PASI 75, 90 and 100 response are
presented for each time point. The number of patients at each time point is
shown. LOCF = last observation carried forward (LOCF) method.

3.6.2. Erythrodermic psoriatic patients

3.6.2.1. Patient #2. A 52-year-old man presented with ery-
throdermic psoriasis. His medical history showed that he had
suffered from recurrent similar episodes and he had already
received treatment with etanercept and ustekinumab, both
suspended for secondary loss of cutaneous efficacy. He also
had a history of arterial hypertension and dyslipidaemia. The
patient was admitted to hospital for severe, generalized and
painful erythematous rash, involving about 90% of the body
surface. Treatment with brodalumab at scheduled dosage was
started in addition to liquids administered by intravenous
injection, antibiotics, topical steroids, and moisturizing creams.
After four weeks from the first injection, we detected
a significant improvement (PASI 6) and the subjective symp-
tomatology disappeared. Treatment was continued and com-
plete remission was obtained at Week 16.
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Figure 2. Representative images of outcome at the back and gluteal region in Patient #1. A male patient, aged 50 years with onset of psoriasis at 38 years of age
and BMI of 25.1 At baseline, PASI was 48 (A). After 4 and 24 weeks with brodalumab, PASI decreased to 15 and 8 respectively (B).

3.6.2.2. Patient #3. A 56-year-old woman was admitted to
hospital for erythrodermic psoriasis. She was suffering from
psoriasis for the past 6 years and she had already received two
cycles of treatment with cyclosporine and treatment with
methotrexate, suspended for fast relapse at the drug suspen-
sion and primary inefficacy, respectively. No comorbidities
were recorded in her past medical history. In June 2020, the
patient presented for the first time in her life with a diffuse
erythroderma (Figure 3A), that was treated with systemic ster-
oids (40 mg prednisone, then tapered and suspended over

3 weeks) and brodalumab at scheduled dosage. The patient
experienced a rapid improvement, reaching clinical remission
in 3 months (Figure 3B).

3.6.3. Patient with a previous history of eczematous
reactions by an anti IL17A agent

3.6.3.1. Patient #4. A 41-year-old woman was examined for
the presence of severe chronic plaque psoriasis, already trea-
ted with narrow band UVB phototherapy, methotrexate, ada-
limumab, ustekinumab, izekizumab, and guselkumab. The

Figure 3. Representative images of outcome in the breast/abdomen region in Patient #2. A female patient aged 56 years with onset of psoriasis at 50 years of age
treated for erythrodermic psoriasis. After presenting with diffuse erythroderma (A), that was treated with systemic steroids and brodalumab at scheduled dosage,

she experienced a rapid improvement, reaching clinical remission in 3 months (B).
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Figure 4. Representative images of outcome at the lower back and gluteal region in Patient #4. A female patient aged 41 years treated for chronic plaque psoriasis.
After presenting with severe chronic plaque psoriasis that was treated with UVB phototherapy, methotrexate and a range of other biologics, she complained of
generalized eczema with diffuse intense itching symptoms during treatment with ixekizumab (A). Subsequent failure of treatment with guselkumab resulted in fine
scaling and diffuse psoriatic lesions, mainly localized on the back and legs (B) that was subsequently treated with brodalumab at scheduled dosage where she

experienced a rapid improvement, achieving clinical remission in 4 months (C).

patient had never obtained clinical remission during therapy
with ixekizumab. However, this latter treatment was inter-
rupted after 16 weeks due to the onset of a generalized
eczema with diffuse intense itching symptoms (Figure 4A),
a well-known side effect of anti-IL17A agents [22]. After failure
of treatment with guselkumab, in June 2020, the patient
appeared with fine scaling and diffuse psoriatic lesions, mainly
localized on the back and legs (PASI 9) (Figure 4B). She was
then started on treatment with brodalumab at scheduled
dosage and in October 2020 (after 4 months) she reached
complete clinical remission (Figure 4C). To date, after
10 months from starting brodalumab treatment, psoriasis is
still in remission and no eczematous lesions have appeared.

3.6.4. Patients successfully re-treated

3.6.4.1. Patient #5. A 68-year-old man with a 29-year history
of moderate-to-severe plaque psoriasis and recurrent episodes
of erythrodermic psoriasis during his life. The patient was
already treated with systemic steroids, cyclosporine, metho-
trexate, efalizumab, etanercept, and ustekinumab with partial
clinical benefit. The patient was also affected by arterial hyper-
tension and type-2 diabetes mellitus. He came to our observa-
tion in June 2019, with PASI 15 (Figure 5A), and he was started

with brodalumab. After 2-weeks, the patient reported the
disappearance of the plaques just after the second adminis-
tration (PASI 0.5) (Figure 5B). In September 2019 (Week 12),
the patient informed us he could not attend the control visit
because he was admitted to the Stroke Unit of another hospi-
tal with a diagnosis of cerebral infarction and
an endarterectomy of the right carotid. Therapy with brodalu-
mab was suspended. In December 2019, after 3 months of
brodalumab suspension, the patient presented a severe
relapse of the disease (PASI 52) (Figure 5C), and a new cycle
of brodalumab was started. Within two weeks, the PASI score
decreased from 52 to 3 (Figure 5D).

3.6.4.2. Patient #6. A 39-year-old man came to our observa-
tion for severe chronic plaque psoriasis from the age of
34 years. He had already received two cycles of treatment
with cyclosporine (suspended for lack of efficacy) and treat-
ment with methotrexate (suspended for side effects). He was
also a habitual alcohol user (average 2-3 alcohol units/day,
about 36 grams/day). He came to our observation in
June 2019, with severe psoriasis involving a large part of the
body surface (PASI 42) (Figure 6A); therefore, he was started
on brodalumab at scheduled dosage, reaching complete

Figure 5. Representative images of outcome at the back and gluteal region in Patient #5. A male patient aged 68 years with arterial hypertension and type-2
diabetes mellitus and onset of episodes of erythrodermic psoriasis during his life. At baseline, PASI was 15 (A). After 2 weeks of brodalumab treatment, PASI
decreased to 0.5 (B). Brodalumab was suspended for 3 months as the patient was admitted to the Stroke Unit of another hospital with a diagnosis of cerebral
infarction and an endarterectomy of the right carotid. Brodalumab was started again and after two weeks PASI score decreased from 52 to 3 (D).
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Figure 6. Representative images of outcome at the abdomen and chest region in Patient #6. A male patient aged 39 years with severe chronic plaque psoriasis. At
baseline, PASI was 42 (A). After a few weeks with brodalumab, complete remission was achieved (B). After 56 weeks, treatment was suspended due to personal
difficulties and excessive alcohol consumption and after 1 month the patient was erythrodermic (PASI 59) and with a compromised quality of life (C). He was
engaged to change his lifestyle and also restarted brodalumab with a new cycle (without induction phase) and after 8 weeks PASI 75 was achieved with complete

remission obtained after 16 weeks.

clinical remission within a few weeks (Figure 6B). After
56 weeks of treatment, severe abnormalities in liver function
tests were found due to abundant alcohol consumption
linked to the layoff occurring during the SARS-Cov2 pan-
demic. His General practitioner suspended therapy with bro-
dalumab and ultrasound showed a severe hepatic steatosis.
After one month, the patient was erythrodermic (PASI 59) and
with a compromised quality of life (Figure 6C). He was
engaged to change his lifestyle and re-start the therapy.
A new cycle of brodalumab (without induction phase) was
started and after 8 weeks PAS|I 75 was again achieved
(Figure 6D). The patient achieved a new complete remission
after 16 weeks of treatment.

4. Discussion

The results of this real-life study undertaken across the Lazio
Region of ltaly confirm the efficacy profile up to 1-year
(48 weeks) that is also observed in the phase Il and Ill RCTs
of brodalumab. This efficacy profile was characterized by
a rapid onset of action that was maintained over time.

In our experience, brodalumab was observed to be parti-
cularly suitable for severe/resistant psoriasis, such as that
observed in cases presenting with a high burden of disease
and where other biologic therapies have failed in terms of
cutaneous efficacy. Among a range of potential predictor
variables and risk factors of psoriasis severity included in
logistic regression models, only prior exposure to IL17A biolo-
gics such as secukinumab and ixekizumab emerged as being
negatively associated with an improvement in PASI response.
Indeed, a reduced efficacy is recognized to occur also for other
biologics, when switching between the same class [23].

Switching among biologic drugs may be necessary in the
real-world setting, as in the different cases we have
described. However, switching from another anti-IL17 to
brodalumab may influence the efficacy profile. The results
of pivotal trials (AMAGINE-1/2/3) highlighted that previous
treatment with anti-IL17 therapies showed no impact on the
efficacy of brodalumab. In a real-life setting, a multicentre
experience showed the efficacy of brodalumab based on
PASI 75 response at week 12 in 11/23 (47.8%) patients with
moderate-to-severe psoriasis previously treated with ixekizu-
mab or secukinumab [24]. In an open-label study on 39

patients with moderate-to-severe psoriasis who failed treat-
ment with ixekizumab or secukinumab, achieved, at week
16, 76% of patients treated with brodalumab led to achiev-
ing PASI 75, 50% achieved PASI 90, 32% complete remission,
and 71% an sPGA 0/1 (71%) [25].

Pinter et al. (2019) described the efficacy and safety results of
brodalumab in a case series of four patients with moderate-to-
severe patients with different clinical features [26]. Two of the four
patients were biologic-naive, and the other two failed previous
treatment with biologics of different types. The efficacy in terms
of rapid regression of plaques due to brodalumab treatment was
assessed by PASI, BSA, and DLQI up to 14 months (Case 1), 10
months (Case 2), 8 months (Case 3), and 12 months (Case 4) [26].

The situation is different when switching within the same
class for patients who have experienced the onset of an
eczematous reaction following treatment with secukinumab
or ixekizumab. In fact, in these cases, brodalumab represents
an excellent therapeutic alternative within the class of anti-
IL17 biological drugs.

In patients with eczematous reaction induced by anti-
IL17A, we found that switching to brodalumab, even in cases
of eczema, led to significant improvement and then complete
remission. In the UNCOVER-J phase Il trial [27], a 12% inci-
dence of eczema was reported, also observed in case reports
[28] with ixekizumab, as well as other anti-IL17A [29].
However, in the real-world setting, reports of eczematous
eruption following anti-IL17A treatment are limited. After 3—
4 months of treatment with secukinumab and ixekizumab,
Caldarola et al. (2020) reported eczematous eruptions in
5.8% of 468 patients [30].

For both treatments, the clinical phenotypes manifested
as classical acute eczematous rash or atopic dermatitis-like
rash or psoriasiform eruption, which showed some peculiar
histopathological findings. Itching or burning symptoms in
most of the cases were the reason for interrupting the treat-
ments. The clinical presentation and the time of onset were
similar to those already reported in the literature [30]. In the
Author’s opinion, the cause stemmed from the block of the
only IL-17A isoform that may lead to overexpress other iso-
forms like IL-17 C. IL-17 C is known to trigger an autocrine
stimulation loop on keratinocytes possibly involved in skin
inflammation driven by Th17 and Th2. Brodalumab blocks
IL17A, IL-17 F, and IL-17 C, suggesting a lesser frequency of
eczematous reaction. Rather, brodalumab may be benéeficial
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in patients treated with other anti-IL-17As and this paradox-
ical adverse event [30].

Our findings also highlight the versality of the use of bro-
dalumab, in that it can provide efficacy across a wide spec-
trum of patients burdened with a range of comorbid diseases
and established risk factors for poor psoriasis outcome.

In this regard, brodalumab was also observed to be effec-
tive even in obese patients. Following both univariate and
multivariate statistical analysis, no statistically significant asso-
ciation was observed between PASI response and body weight
or BML. This is particularly relevant since the majority of
patients (67.8%) were overweight or obese (44.5% and
23.3%, respectively). In the real-word setting, there is evidence
of various biological drugs yielding only a partial response or
loss of efficacy or even primary ineffectiveness in patients with
excess adipose tissue [31-33], which represents a fundamental
reservoir of inflammatory cytokines and adipokines with reper-
cussions on skin inflammation [34]. Since obesity can compro-
mise the effectiveness of systemic treatments, it is important
to identify obesity and early obesity-related diseases [35].

It is important to highlight only two patients dropped out
of the study due to loss of efficacy and efficacy was main-
tained through 48 weeks without any significant decrease.
Longer follow-up studies are needed to verify if efficacy can
be maintained up to 2 to 3 years.

In terms of safety, one patient (Patient #5) experienced
a cerebral infarction and an endarterectomy of the right car-
otid during treatment with brodalumab. This was not judged
to be associated with brodalumab treatment. Overall, results
observed in this small cohort of 90 patients in a real-life
setting corroborate the excellent safety profile observed
from AMAGINE trials [15,36], a real-life case series [26] as well
as a systematic review [37], that brodalumab for moderate-to-
severe psoriasis is similar to that of other IL-17 antagonists
[38]. Furthermore, the proportion of patients with serious AEs,
cardiovascular disease and discontinuations due to AEs in
patients treated with IL-17 antagonists compared to placebo
was not significantly different [37].

The significant improvement achieved in cases of erythro-
dermic psoriasis with a rapid onset of action was beneficial in
this challenging phenotype of the disease presented in
patients with a long history of other biologics or other pre-
vious failed treatments.

The management of erythrodermic psoriasis is difficult,
often requiring a complete evaluation of patients with strong
awareness of the psychological burden associated with this
severe form of psoriasis [39]. The efficacy and safety are rele-
vant parameters for the chosen drug as a new first-level
therapeutic option for erythrodermic psoriasis [40,41].

The effects of withdrawal and retreatment of brodalumab
were among the objectives of the AMAGINE-1 trial [36]. After
Week 12 of the induction phase (brodalumab 140 or 210 mg/
day), patients who achieved sPGA success and PASI 100 and
PASI 90 were randomized to placebo or retreated with broda-
lumab and underwent withdrawal. In the placebo group,
treatment withdrawal led to a relapse in 56 days, whereas in
the brodalumab group (140 or 210 mg/day), patients main-
tained the PASI 100 and PASI 90 at Week 52 [36].

After the withdrawal of brodalumab treatment, the severity
of the disease is expected to increase. A retrospective cohort
study of 77 patients collected from three RCTs (AMAGINE-1, 2,
and 3) assessing the effects of the suspension of brodalumab
has highlighted a 30% of psoriasis relapse with a median time-
to-relapse of 46 days [42]. Moreover, the study has reported
30% of the patients with a PASI higher than that before
starting the treatment with brodalumab, 5% displayed
a severe form of psoriasis (erythrodermic/pustular flares), and
10% developed symptoms suggestive of psoriatic arthritis
despite having no history of PsA [42].

The benefits of the brodalumab treatment and retreatment
can be sustained in patients who suspend the treatment. In
the long-term (Week 120) subgroup analysis of the AMAGINE-
1 trial, the median time to PASI 90 for patients who received
brodalumab 210 mg/day was 6 weeks and to PASI 100 was
12 weeks, but the median time to recapture sPGA 0/1 for
these patients was four weeks after induction [43].

In RCTs, brodalumab, among other biologic treatments, has
shown the best recapture rate in patients who prior achieved
sPGA 0/1, with 95.2% of PASI 100 achieved in 24 weeks [44].

Moreover, the rapid onset of the action of brodalumab
showed in our retreatment case favored the motivation of
the patient in persisting the treatment and eased the relation-
ship between doctor and patient.

Rapid onset of action and high PASI response are the hall-
marks of the efficacy profile of brodalumab compared with
other biologic therapies [45]. However, as psoriasis is a chronic
disease, long-term efficacy as skin clearance and the safety
profile of the treatments are essential [46]. Brodalumab admi-
nistered at a dose of 210 mg every two weeks was evaluated
in an open extension study of the phase Il trial at 5-years
follow-up [46]. The rapid onset of action of brodalumab in
181 patients with moderate-to-severe psoriasis according to
sPGA, PASI 75 to <90 was associated with an improved DLQI
0/1 at week 12 and sustained up to 240 weeks [46]. The long-
term (120 weeks) efficacy of brodalumab was evaluated in the
phase Il AMAGINE-2 trial [47]. Brodalumab (210 mg every two
weeks) was administered in 274 patients after ustekinumab or
continuously in 168 patients; it showed a sustained response
in terms of skin clearance at 2 years with a 100% improvement
of PASI from baseline with an acceptable safety profile. During
the long-term extension time, brodalumab provided good
results as skin clearance in many patients who received uste-
kinumab for 52 weeks as a prior treatment [47].

To date, there are few real-life studies evaluating the effi-
cacy of brodalumab in patients with moderate-to-severe psor-
iasis. The BRILLIANT Working Group was responsible for
evaluating the efficacy and safety of brodalumab through
a retrospective 24-week analysis of data derived from 17
Italian dermatological centers [48]. Data from 78 patients
with moderate-to-severe plaque-type psoriasis included
demographics, comorbidities, disease features, and prior treat-
ments. The mean age of the patients was 47.9 years, 71.8%
were male, and the average duration of the disease was
16.8 years. The mean PASI score rapidly decreased just after
four-weeks-treatment and then at 12 and 24 weeks compared
with baseline (all P < 0.0001). In addition, the efficacy and



safety of brodalumab were observed in patients who failed
with previous treatment using other anti-IL17 therapies. At all
the evaluating points, the efficacy measured by the PASI 90
score was associated with cardiometabolic comorbidities and
prior therapies. During treatment with brodalumab, compared
with baseline, the patients' quality-of-life showed a significant
increase (P < 0.0001) as well as the patients’ satisfaction
(P < 0.01). At Week 4, 55.6% of the patients achieved global
PGA and 72.2% of patients achieved PGA-G scores of clear or
minimal (0/1); at Week 12, 80.7% of patients achieved global
PGA of 0/1 increasing to 92.6% at 24 weeks. Similarly, 88.9% of
the patients achieved PGA-G scores of 0/1 at 12 weeks, which
remained stable up to Week 24. Treatment with brodalumab
was interrupted for adverse events in four, lack of efficacy in
three, lost at follow-up in one, and surgical intervention in one
patient [48]. The results of the clinical response at Week 12
were consistent with data from AMAGINE-1/2/3 studies
regarding the PASI 75, PASI 90, and PASI 100. However,
these results were not consistent with those from a post-hoc
analysis of the AMADINE-2 and AMAGINE-3 trials regarding the
achievement of PASI 90 at Week 12 in that, in this real-life
study, the majority of patients were bio-naive (47.8% of
patients). The overall good tolerability profile of brodalumab
was confirmed [48].

The case series by Facheris et al. (2020) [49] regarding six
patients treated with brodalumab (210 mg administered s.c.
every 2 weeks) showed the efficacy, safety, and good toler-
ability of the drug. There was a significant reduction of PASI,
BSA, PGA, DLQI, and long-term efficacy at week 52 [49].

The limitations of the present study are related to the
retrospective design, a relatively limited follow-up (1 year),
essentially due to the recent introduction of biologic drugs.
This study lacks a control group partially since most of the
patients enrolled had a history of failures of other biologic or
not treatments.

5. Conclusion

This cross-sectional retrospective analysis and case series of
the Lazio Region with brodalumab confirmed the efficacy and
safety profile of the drug observed in phase Il and Ill RCTs and
other real-world experiences. Moreover, the excellent efficacy
profile for brodalumab was maintained even for psoriasis with
challenging clinical presentations and combined with its favor-
able safety profile will allow to address problems of treatment
persistence and adherence to therapy.
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