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ABSTRACT

Introduction: Psoriasis is a chronic autoimmune skin disorder affecting roughly 2% of the population worldwide. This condition
manifests variably due to individual phenotypes. As the number of therapies has increased, Belgium established its own registry.
However, these treatments are often inaccessible due to reimbursement criteria. This study suggests that some groups of psoriasis
patients (particularly younger patients) may selectively benefit from early treatment approaches with biological therapies.
Material and Methods: Patients diagnosed with psoriasis included in the Belgian Psoriasis Registry were included in the study.
Collected data included socio-demographic changes, lifestyle changes, psoriasis-related characteristics, treatment specifics and
treatment changes, and associated diseases.

Results: Two hundred and five patients were included. Patients were classified as responders if their Psoriasis Area Severity
Index (PASI) score decreased by more than 75% between the initial visit and follow-up (PASI75).

47% of patients achieved PASI75. In the short-term, 50% of patients treated with biologic therapy, 30.5% on systemic conventional
therapies, and 32.25% on topicals/phototherapy responded with PASI75. At long-term follow-up, an increase in response was
observed in patients receiving biologic therapy, as well as in patients undergoing systemic conventional therapy (55.5%). Patients
receiving treatment shortly after their first lesions' onset had better responses (p value <0.0001).

Conclusion: Intervening earlier with effective treatments improves outcomes, particularly in younger patients. Treatment al-
gorithms should use a step-down approach rather than a step-up approach. This would enhance the number of responders and

potentially reduce costs.

1 | Introduction

Psoriasis is a chronic autoimmune skin disorder that affects 2%
of the population worldwide. Its clinical course is variable due
to individual phenotypes [1], genetic factors, and other external
variables.

Psoriasis can have a devastating effect on physical and emo-
tional well-being. Both physical and emotional factors may re-
duce overall quality of life [2].

Psoriasis is associated with various comorbidities, most notably
arthropathy, primarily in the form of oligoarthritis affecting
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the distal joints, which impacts approximately 20%-30% of in-
dividuals with psoriasis [3]. Additionally, there is an increased
cardiovascular risk, with a correlation observed in relation to
the severity of psoriasis [4-6]. Other comorbidities, including
inflammatory bowel disease, malignancy, depression, and anxi-
ety, are frequently associated with psoriasis [6].

As the number of therapies increases, numerous European
countries have established their own psoriasis studying the fol-
low-up process for patients enrolled in the BePso. The primary
objective is to study the efficacy of diverse treatment modalities
using long-term, real-life data. Patients must meet specific cri-
teria, such as registries, mainly concentrating on the efficacy of
biological therapies.

Psonet has been established to consolidate information from
various registries. The intention is to analyze data from differ-
ent countries collectively, providing more robust and compre-
hensive results from a larger and more diverse data source [7].

In this context, Belgium established its registry (BePso) in 2019
and joined other European countries in data analysis to enhance
the understanding and management of psoriasis patients. The
registry includes all patients with psoriasis, regardless of their
disease severity, previous treatments, or current treatment (top-
icals, phototherapy, systemic conventional therapy, and biolog-
ical therapy).

Our current project studies the follow-up process for patients
enrolled in BePso. The primary objective is to study the efficacy
of diverse treatment modalities using long-term, real-life data.
Patients must meet specific criteria, such as treatment with con-
ventional immunosuppressives, before having access to highly
efficacious biological therapy. We aimed to find out: Is this truly
the best approach to patient care?

2 | Materials and Methods

Patients diagnosed with psoriasis and already included in the
Belgian Psoriasis Registry were interviewed during their reg-
ular follow-up consultations in the dermatology department at
Erasmus Hospital. The follow-up data analysis was approved by
our Ethics Committee (P2018/623/B406201838194).

This study comprised two phases:

1. Aretrospective segment was included for patients at the in-
itial stages of the registry study who underwent a follow-up
consultation but did not respond to the follow-up question-
naire. Existing follow-up data was transcribed into a fol-
low-up format.

2. The prospective segment for patients already included
in the registry is currently being monitored at Erasmus
Hospital. The patients, with the clinician's help, completed
the follow-up questionnaire.

2.1 | Follow-Up Questionnaire

The questionnaire was divided in two parts: the clinician’'s and
the patient's questionnaire (See Supporting Information).

2.2 | Participants

We gathered information on 205 patients. In the retrospective
segment, we successfully collected data from 104 participants
already included in the Registry. The inclusion criteria were
the presence of the PASI score in the patient's file and follow-up
consultations occurring before 35weeks post-inclusion or after
40weeks post-inclusion. The exclusion criteria involved individ-
uals not enrolled in the Registry, those who did not provide con-
sent, or those with incomplete medical records.

In the prospective segment, we included 101 participants who
had already enrolled in the Psoriasis Registry, attended their fol-
low-up consultation, consented to respond to our questions, and
properly completed the follow-up form, regardless of their treat-
ment or disease activity. We excluded psoriasis patients who did
not or could not give consent or lacked substantial information
while answering the form.

2.3 | Data Storage

RedCap software, a browser-based, metadata-driven electronic
data capture (EDC) software [8], was used to gather our data
securely.

2.4 | Statistical Analysis

Data are presented as means with standard deviations or me-
dians and interquartile ranges for continuous variables and as
numbers and percentages for categorical variables. The f-test,
Mann-Whitney test, Fisher's exact test, and Chi-square test
were used as appropriate for comparing groups. All statistical
tests were two-sided; p-values less than 0.05 were deemed sta-
tistically significant. Statistical analyses were conducted using
IBM SPSS 27 statistical software for Windows (IBM Corporation,
Somers, NY), supervised by a biostatistician.

3 | Results

Our registry comprised more than 400 patients as of April 2024.
By applying our inclusion and exclusion criteria to our popula-
tion, we collected data from 205 patients. Eighty-three (40.0%)
had a follow-up before 35weeks (short-term), while 122 (60.0%)

had their follow-up after 40 weeks (long-term).

We assessed the response to treatment by a change in their PASI
score. Patients were classified as responders if their PASI score
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decreased by more than 75% between the initial and follow-up
visits.

The median age in our cohort was 53years; the majority were
male (60.5%), with a mean body mass index (BMI) of 27.50kg/
m? (Table 1). The most represented ethnic origin was Caucasian
(66.8%).

3.1 | Treatment Responders

In our cohort, 47% of patients responded to their treatment. In the
short term, among patients under biological therapy, systemic con-
ventional therapies, and topicals/phototherapy, 50%, 30.5%, and
32.25% responded (PASI75) to their treatment, respectively.

At long-term follow-up, an increase in response was observed in
patients receiving biological therapies (57%). However, patients
undergoing conventional systemic therapy tend to respond more
slowly. In the long term, they approach the same level of efficacy
as biological therapies (55.5%). Patients receiving topicals/photo-
therapy also showed a moderate increase in response in the long
term (50%) (Figure 1).

TABLE 1 | General characteristics of the study population with

demographics.
Gender n (%)
Female 81.0 (39.5%)
Male 124.0 (60.5%)

Age (median [IQR], years) 53.0 [36.0-65.0]

BMI (mean % SD, kg/m?) 27.5+5.3
Smoking status n (%)
Never smoked 83 (40.5%)
Current smoker 66 (32.2%)
Quit smoking 56 (27.3%)
Alcohol n (%)
Never 74 (36.1%)
Rarely 69 (33.7%)
Every week 30 (14.6%)
Every day 31 (15.1%)
Treatment groups
Topicals/phototherapy 61 (29.7%)
Biological therapy 81 (39.5%)
Systemic conventional therapy 63 (30.7%)

Clinical severity measurement tool (median, [IQR])
PASI baseline 3.5[0.78-9.0]

PASI follow-up 1.2 [0.00-4.4]

Note: Valid percent is calculated as the percentage of known values.
Abbreviations: IQR, interquartile range; PASI, Psoriasis Area Severity Index; SD,
standard deviation.

There was no significant difference in results between PASI75
and PASI90.

3.2 | Characteristics of Patients

In the short term, the median age was 36.9 [26.3-60.0] years for
responders and 56.4 [34.1-65.2] years for non-responders (Table 2).
Results almost reached statistical significance (p value 0.054).

There is no difference in the age at long-term, BMI, and duration
between the first lesion and follow-up between responders and
nonresponders in short-term and long-term patients.

If we take the last characteristic apart and analyze it in each
treatment group:

3.3 | Duration Between First Lesion
and Follow-Up in Specific Groups

Patients who receive treatment promptly after the onset of
their first lesions have better responses (p value <0.0001)
(Table 3). Patients treated rapidly with biologic therapy seem
to respond better in the short term, while those under sys-
temic conventional therapy seem to have better long-term re-
sponses (Table 4).

4 | Discussion

In our cohort, 47% of patients responded to treatment. This re-
sponse depended on the treatment type. Patients on biologic ther-
apy tended to respond faster to treatment; patients undergoing
conventional therapy responded equally well but much slower.

Patients undergoing topical treatments or phototherapy typi-
cally exhibit a modest response in the short term. This response
tends to improve slightly over the longer term. The number of
studies conducted on topical treatments is very limited, but it
is crucial to remember that patients with mild disease sever-
ity do not usually have access to biologic therapy (e.g., due to
reimbursement criteria) but still require treatment. Topical
treatments may be effective and less expensive; however, many
patients discontinue their treatment due to the lack of efficacy
and the impact on their quality of life [9], so the overall costs
may not be so different from other treatment modalities.

Schmitt et al. discussed the advantages of biologic therapy com-
pared with conventional systemic therapies at the 8-to-16-week
follow-up [10]. A systematic review comprising 32 articles high-
lighted that many systemic conventional therapies, including
methotrexate and fumarates, demonstrate higher efficacy over
the long term. Specifically, PASI75 was achieved by 47% of pa-
tients treated with fumarates and 40%-49% of those treated with
methotrexate at short-term follow-up (12-16weeks). However,
these rates increased significantly to 76% and 81%, respectively, at
long-term follow-up (> 1year) [11]. Another systematic review con-
firms our results. Similarly, deucravacitinib, etanercept, and in-
fliximab demonstrated short-term PASI75 responses higher than
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H Topicals/Phototherapy M Biological therapy

50%

32.25%
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FIGURE1 | Treatment outcomes between responders and non-responders in the short-term and long-term. This bar graph illustrates the differ-

ence in Psoriasis Area and Severity Index (PASI) scores between responders and non-responders in the short-term group (< 35weeks) and long-term

group (>40weeks). Data are expressed as percentages.

TABLE 2 | Comparison of characteristics between responders and non-responders in short-term and long-term outcomes (age, BMI, duration

between first lesion and follow-up).

Short-term Long-term
Non- Non-
Responders responders p value Responders responders p value
Age (years) 36.9 [26.3-60.0]  56.4[34.1-65.2] 0.054 53.1[40.1-65.3]  54.0[39.0-70.0] 0.412
Body mass index (BMI) 27.1£5.3 28.0£6.6 0.606 27.1+4.4 27.6£5.2 0.698
(kg/m”2)
Duration between first 12.1 [7.0-17.3] 11.2 [2.8-23.3] 0.640 22.2[11.6-30.1]  23.9[16.3-32.2] 0.307

lesion and follow-up
(years)

non-biologic therapies. In the long term, the percentage of patients
treated with deucravacitinib who achieved PASI75 increased [12].

4.1 | Age and Response

The median age of short-term responders is 36.9years; mean-
while, the median age of non-responders is 56.4 years.

4.1.1 | Younger Patients Seem to Respond Faster to
Treatment Than Older Patients

The over-65 age group exhibited slower improvement at
16 weeks, particularly compared to the 40-65 age group [13].
Contrary to our results, some other studies have suggested
that biologic therapies are more effective for moderate to se-
vere patients, particularly in elderly individuals. Piaserico et al.
showed > 60% response under biological therapy for 187 elderly

patients in the short term compared with systemic conventional
therapy and phototherapy [9]. Sample size could have played a
role in these results.

However, Linnemann et al. showed that age at diagnosis is a
predictor for initiating biological therapies. Using Cox regres-
sion, their analysis showed that younger patients are more likely
to receive biologic therapy earlier [14]. When the results of both
studies are considered together, they further support the fact
that early treatment in younger patients may lead to a faster and
more effective response to therapy.

4.1.2 | Early Intervention: The New Approach to
Treatment?

In recent years, with the advancement of new treatments, the
approach to managing many inflammatory autoimmune dis-
eases has changed, leading to faster initiation of systemic
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therapies, especially biologic therapy. Whether for Crohn's dis-
ease, multiple sclerosis, rheumatoid arthritis, or even psoriatic
arthritis, early intervention has been shown to provide better
disease control, improved clinical outcomes, and higher remis-
sion rates [15].

Few studies in psoriasis evaluate whether prompt initiation of
biologic treatment after the onset of the first lesions results in
a better treatment response. Among these, two randomized
controlled trials—the STEPIn study and the GUIDE study—
showed favorable results for initiating early biological therapy
[15]. The GUIDE study, currently in Phase IIIb, identified a cat-
egory of super-responders: patients who had psoriasis for less
than 2years, responded to guselkumab, and achieved PASI100
within 20 weeks. These super-responders mainly were individu-
als under 45years old, which aligns with our study. Additionally,
predictors of these super-responders included patients who had
not received any systemic therapies prior to this biological
therapy, highlighting the importance of initiating and treating
early with biologic therapies without necessarily trying other
treatments [16]. These findings are consistent with our study:
We demonstrated that patients treated promptly with biological
therapy exhibit better responses and respond faster to treatment.
Early treatment with systemic conventional therapies was also as-
sociated with improved treatment responses.

Due to reimbursement criteria in Belgium, individuals are
treated using a step-up approach and are required to undergo
phototherapy, conventional systemic therapy, and demonstrate
an initial severity score (PASI) of more than 10 or a BSA>10%
before being eligible for biological therapy [17] (Figure 2). Yet
our data suggest that treating such patients with biological

TABLE 3 | Duration between the first lesion and follow-up in each
treatment group at short-term and long-term.

Short-

term +long- Non-

term Responders responders pvalue
Biological 23.9 [15.5-30.03] 27 <0.001
therapy [18.5-34.7]

Topicals/ 15.3 [7.0-27.1] 12.3

phototherapy [7.0-21.5]

Systemic 11.7 [8.1-21.9] 16.3

conventional [5.8-26.0]

therapy

therapy earlier than currently possible could lead to better treat-
ment outcomes.

Could modifying the treatment ladder serve both patients and
society better? The requirement to undergo multiple treatments
prior to biological therapy, a step-up approach, may not be the
most cost-effective approach, as it often leads to increased doc-
tor visits, possible treatment nonadherence, frequent changes
in therapy, and absenteeism from work due to treatment sched-
ules such as three times a week phototherapy appointments.
Moreover, with the emergence of biosimilars, treatment costs
could decrease, allowing more budgetary flexibility to permit a
step-down approach in targeted patient groups, such as younger
patients.

Using the conventional approach, the economic burden of psori-
asis on society is significant. Annually, the cost per patient has
been evaluated at €11,928 in Sweden, €8372 in Italy, and approx-
imately €6000 in Germany [18]. The annual cost per patient in
Belgium has not yet been published, but it is one of our future
goals and is likely to be similar to other industrialized European
countries.

The burden of disease is not only significant for society but
also for patients. Mustonen et al. demonstrated that costs to pa-
tients could not be overlooked, especially for those undergoing
systemic conventional therapies and phototherapy [19]. Travel
and time costs account for 60% of the expenses of phototherapy.
Additionally, topical treatments are highly time-consuming and
may contribute to a decline in patients’ quality of life [19], as ev-
idenced by Questions 10 of the Dermatology Life Quality Index
(DLQI) and 15 of the Psoriasis Disability Index.

Using the example of inflammatory bowel disease (IBD), a new
top-down approach where highly efficacious therapy like bio-
logics is initiated early has been discussed to manage patients
better and provide more effective care (as opposed to the step-up
approach, where milder treatments are tried before escalating
to stronger therapies). This new management strategy is gain-
ing more recognition over the years, as it can potentially im-
prove patient outcomes by initiating advanced treatments early.
However, the main obstacle to fully adopting this approach is
economic [20].

Strober et al. showed that traditional severity scores alone may
not be the best way to quantify disease severity [21]. Patients
could have a PASI<10 but still have a significant reduction
in their quality of everyday life. This is why the International
Psoriasis Council (IPC) recently changed the definition of

TABLE 4 | Duration between first lesion and follow-up in each treatment group at short-term and long-term outcomes separately.

Short-term

Long-term

Responders

Non-responders

Responders Non-responders

Biological therapy 16.4 [12.2-22.8]

Topicals/phototherapy 10.7 [5.2-36.1]

Systemic conventional therapy 9.5[6.4-15.4]

34.7[10.8-51.3]
8.2 [4.2-14.2]
11.9 [2.5-23.3]

25.6 [17.2-34.2] 26.6 [18.7-30.7]

22.0 [8.5-27.1] 20.1 [10.3-31.0]

13.9 [8.6-25.0] 23.1[17.8-36.2]
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(a)

Current patient management : “Step-up” Therapy

Step 3:

Methotrexate 15mg for
more than 3 months

AND
Ciclosporine 2.5mg/kg
Step 2: for more than 2
months
Step 1: Phototherapy
PUVA or UVB

Topical therapies

(b)

Step 4:

Biological therapy

Ifinitial PASI >10  If initial PASI <10 ¢ 1isial PASI 520 If DLQI >10
or BSA >10% or BSA <10 AND BSA >10 AND BSA>10
AND DLQI >10

OR BSA=<10% AND/OR PASI
=<10,
AND Affected areas:
- Visible regions
Ti

- Large parts of the scalp
All Biotherapies

- Genital areas
- Palms of the hands, and/or
soles of the feet.

Deucravacitinib | | (double dose) |

Biological
Therapy
Criteria met

Skilarence

Proposal for new patient management: “Step-down” Therapy, for younger patients <45 years old with : - PASI >10 or BSA >10%

Step 1:

Biological therapy (the
choice of biologic

therapy is based on Step 2:

- OR High impact sites
- OR failure of topical
therapies

multiple factors) Step 3:
Long-interval dosing of
+/- Systemic biological therapy Stop Biological therapy

Conventional Therapy
+/- Systemic Conventional
Therapy

When
remission
obtained

Pursue Methotrexate or
another Systemic
Conventional Therapy for a
short duration (3 months),
then stop treatment.

Step 4:

If relapse, consider cyclosporine,
methotrexate, phototherapy or another
biotherapy.

(depending on the age of the patient,
comorbidities, phenotype...)

FIGURE 2 | Treatment management algorithm for moderate to severe psoriasis patients. (a) Schematic representation of the current step-up ap-
proach used in Belgium, where patients must follow these steps to gain access to biological therapies based on reimbursement criteria. (b) Proposed
step-down management algorithm for patients under 45years old, with PASI>10 or BSA >10%, high-impact sites, or failure of topical therapies,

suggesting earlier access to biologic therapies.

psoriasis severity and classification. Patients who should have
access to systemic therapies are those with a BSA >10%, a high-
impact site (face, palms, soles, genitalia, scalp, or nails), or a fail-
ure with topical therapies [21].

We propose modifying the sequence of treatments with a step-
down approach, especially in younger patients (< 45years), by
applying the new severity classification of the IPC: Initiating
with biological therapies for a limited duration. Once the patient
achieves remission, there would be a reduction in dosing fre-
quency (long-interval dosing), which has been proven beneficial

and cost-effective [22]. This would be followed by transitioning
to less intensive treatments, avoiding abrupt discontinuation
(Figure 2). This may involve continuing with conventional sys-
temic therapies or switching to phototherapy as needed, depend-
ing on the age and phototypes of the patient.

This way, more individuals might have access to biological ther-
apy, even if their PASI score is less than 10, provided their psoria-
sis is sufficiently extensive to benefit from these treatments. This
step-down approach could be more efficient, potentially more
cost-effective, and even promote compliance among patients.
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Studies have shown that phototherapy can induce DNA dam-
age in the skin, thereby increasing the risk of malignancies,
especially for younger patients [23]. Considering the traditional
sequence of administering phototherapy before immunomod-
ulator therapies, the potential for causing DNA damage before
modulating the immune system may increase the risk of devel-
oping skin cancer in the long term.

It may be more logical to initiate treatment with immunomodu-
lator therapies first. Once the patient achieves remission, treat-
ment can then be continued with phototherapy, if necessary,
thereby reducing the risk of relapse after discontinuing biolog-
ical therapy.

Modifying the treatment sequence could prove beneficial for pa-
tients. Further studies are necessary to assess the cost-effectiveness
of this treatment approach.

4.2 | Follow-Up as a Necessary Tool for Patient
Management

The information from follow-up appointments could help us de-
velop a new patient management approach, enabling us to treat
selectively and respond quicker (Supporting Information).

5 | Conclusion

In conclusion, this study adds novel considerations to the litera-
ture. We observed the importance of promptly treating patients
after the onset of their first lesions to ensure the best possible
response, particularly in younger patients. Transitioning to-
ward a management strategy that prioritizes early intervention
with biological therapy, using a step-down approach rather
than a step-up approach, could potentially enhance the num-
ber of responders, improve patient care, and even prove more
cost-effective.

Using a follow-up tool like the one proposed in our study en-
ables essential data collection for better patient management,
representing a pivotal initial step toward this new approach to
patient care.
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