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Background: Tissue and blood survivin overexpression has been associated with psoriasis.
Objectives: To evaluate the efect of brodalumab therapy on survivin expression in blood samples and tissue biopsies.
Methods: Peripheral blood samples and skin biopsies were obtained from 16 psoriatic patients and 16 healthy controls. Clinical
scores (Psoriasis Area and Severity Index [PASI] and Dermatology Life Quality Index [DLQI]) were recorded at 0, 3, and
12months. Serum and tissue survivin expression were examined using an enzyme-linked immunosorbent assay (ELISA) method.
Results: Brodalumab produced a remarkable clinical response at 3 and 12months compared to baseline (median PASI score
change: −10.6 [Q1–Q3: −11.4, −8.1], p< 0.001 and −12.3 [Q1–Q3: −14.8, −11.0], p< 0.001, respectively, and mean DLQI score
reduction: 13.1± 3.1, p< 0.001 and 15.1± 2.5, p< 0.001, respectively). A signifcant reduction in tissue survivin was found in
psoriatic skin at 12months (p � 0.046). Te median diference in tissue survivin between the two groups at baseline was also
statistically signifcant (p< 0.001), showing higher levels in the psoriasis group. Similarly, the mean diference between tissue
survivin levels at baseline and 12months was statistically signifcant (p< 0.001, 95% CI of 0.034 [0.022, 0.047]). At 12months,
serum survivin decreased signifcantly compared to baseline, in the psoriasis group (p � 0.004, 95% CI 11.2 [4.2, 18.1]). A
moderate to strong negative correlation was found between the change in serum survivin levels and the change in DLQI at
3months (p � 0.020).
Conclusions: Our study provides the frst evidence that serum and tissue survivin may serve as a potential biomarker in patients
treated with brodalumab treatment.
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1. Introduction

Psoriasis is a chronic, complex, autoimmune skin disease
characterized by overproduction and decreased apoptosis of

keratinocytes. It represents a signifcant global health issue,
with prevalence rates ranging from 0.09% to 11.4%, afecting
an estimated 100million people worldwide [1]. Although the
pathogenesis of this infammatory disorder is not fully
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understood, T helper 1 (T1) and T17 cells have been
suggested to be key contributors of the interplay between
immune cells and keratinocytes [2].

Survivin protein is the smallest member of the inhibitor
of apoptosis protein (IAP) family and the only one exhib-
iting double action by inhibiting apoptosis and regulating
cell division. Its peculiarity lies in its structure as a 16.5 kDa
protein, encoded by the BRIC5 gene located on chromosome
17 [3]. Being a multifunctional protein that belongs to an
apoptosis inhibitor family, survivin has signifcant efects on
the immune system, such as dendritic and T-cells activation
and immunomodulation [1]. Tere is evidence that survivin
is overexpressed in 70%–80% of psoriatic plaques as com-
pared to the apparently normal skin of psoriatic patients as
well as normal individuals’ skin [4, 5]. In psoriatic skin, this
apoptosis-related protein is localized intracellularly, and
there is an increase in its cytoplasmic and nuclear expres-
sion. Moreover, in normal skin, it is restricted in a few cells
of the basal layer, while in psoriatic one is detected mainly
in the upper layers [6, 7]. Survivin overexpression in
psoriatic skin is probably directly related to the excessive
proliferation of psoriatic plaque keratinocytes. Indeed, the
forementioned relationship has been strongly suggested in
both survivin tissue expression and blood levels, which
were constantly decreased following anti-TNF psoriasis
therapy [5, 6, 8, 9].

Taking these into consideration, we conducted a single-
center, prospective, observational, case-control study to
investigate possible associations between anti-IL17RA
therapy (brodalumab) and survivin expression in psoriatic
patients, as well as possible relationship with the clinical
response to treatment. Hence, since survivin seems to
precipitate initiation of cellular apoptosis, it is reasonable to
speculate that survivin serum and/or tissue levels could
possibly serve as an early indicator for disease activity or
relapse.

2. Materials and Methods

2.1. Study Design. A single-center, prospective, observa-
tional, case-control study was conducted at the outpatient
Dermatological Clinic in Tzaneio General Hospital in
Greece from June 2021 to October 2023. A total of 16 pa-
tients with moderate to severe plaque psoriasis with no
previous exposure to biological therapy (bionaive) or con-
ventional systemic therapy (conventional treatment-näıve),
who initiated treatment with brodalumab based on clini-
cians’ decision, and 16 healthy individuals (control group),
were prospectively enrolled in the present study, from 06/
2021 to 10/2023. None of the patients presented with any
signs or symptoms suggestive of joint involvement. Pregnant
or postpartum women, patients with malignancy, or under
other local, systemic, or biological therapy for the disease
under investigation, were excluded. Te study was carried
out following local Ethic Committee’s approval and con-
formed with the Code of Ethics of the World Medical As-
sociation (Declaration of Helsinki). Informed consent forms
were obtained from all participants included in this study.
Te start of the study (baseline) was defned as the visit

before the frst brodalumab administration and the patients
were followed-up for 1 year (48weeks).

2.2. Clinical Evaluation. Te Psoriasis Area and Severity
Index (PASI), Body Surface Area (BSA), and Dermatology
Life Quality Index (DLQI) in baseline, 12 and 48weeks after
treatment initiation, were used to assess psoriasis activity.
Each patient was subjected to complete laboratory testing
pretreatment (hematology, biochemistry), chest x-ray,
Mantoux or Quantiferon where necessary, and virology
testing. At the same time, serum survivin levels were
measured at weeks 0, 12, and 48 in each subject. Biopsies
were also taken from lesional (center of the lesion) as well as
normal skin areas, simultaneously in the same patient, at
Week 0 to confrm the disease activity and to detect survivin
tissue expression. Moreover, skin specimens from the
psoriatic plaque (center of the lesion) that had been tested at
baseline were also examined at Week 48. Study controls
included randomly selected healthy individuals; besides
demographic and somatometric data (age, weight, height,
BMI, smoking, comorbidities, and other medications taken
outside of the disease), serum and tissue survivin levels were
also measured for this group.

2.3. Measurement of Serum and Tissue BIRC-5 (Survivin)
Levels. Whole blood samples were collected in serum sep-
arator tubes (SST), left to separate for about 2 h, then
centrifuged for 15min at approximately 1000 rpm to collect
sera, and either proceeded immediately for testing or stored
at –20°C until further analysis (storage up to 6months).
Serum and tissue survivin levels were measured using the
Human Survivin/BIRC-5 ELISA, kit Catalog number KBB-
06E6A2, BioSite, Sweden, according to the manufacturer’s
instructions. Briefy, the kit consists of a solid phase im-
munoassay specially designed to measure Human BIRC5
with a 96 well strip plate that is precoated with antibody
specifc for BIRC-5. Te capture and the detection antibody
are mouse monoclonal and goat polyclonal, respectively.
Standard is composed of a recombinant human survivin
protein of 34 kD molecular mass. Standard, controls, and
samples are tested in duplicate as per the manufacturer’s
instructions, and the results are read on an ELISA reader at
450 nm. Sensitivity or minimum detectable dose (MDD) is
the lower limit of target protein that can be detected by the
kit and is < 2 pg/mL, and the range is 62.5–4000 pg/mL.

2.4. Statistical Analysis. Continuous variables are summa-
rized using mean± standard deviation (SD) or median with
1st–3rd quartiles (Q1–Q3) based on their distribution.
Categorical variables are presented as absolute (n) and
relative (%) frequencies. Te association between two cat-
egorical variables was assessed using Fisher’s Exact Test.
Diferences in continuous variables between two paired
groups were assessed using the Wilcoxon Signed-Rank Test
or paired t-Test, while diferences between two independent
groups were analyzed using the two-Sample t-test or the
Mann–Whitney U test. Associations between two
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continuous variables were assessed using Spearman’s Rho.
Statistical signifcance was set at 0.05, with all tests being
two-tailed. Data analyses were performed using Stata 17.0.

3. Results

3.1. Participants’ Characteristics at Baseline. A total of 32
participants were included in the study, i.e., 16 subjects in
each study group. Participants’ demographic and clinical
characteristics are presented in Tables 1 and 2. Both groups
had an equal distribution of sexes, with females representing
25% of each group. Tere were no statistically signifcant
diferences regarding sex, age, BMI, and the presence of
comorbidities between the psoriasis and control group.
However, a notably higher but not statistically signifcant
proportion of obese individuals was observed in the psoriasis
group (43.8% vs. 18.8% in the control group, p � 0.301).
Similarly, 25% of the control group and 50% of the psoriasis
group reported having at least one comorbidity (p � 0.273)
(Table 1).

3.1.1. Two-Sample t Test With Unequal Variances. Te
psoriasis group included entirely patients diagnosed with
plaque psoriasis (100%). Te duration of psoriasis among
participants varied widely, with a mean of 13.2± 10.6 years.
Te majority (56.3%) of patients reported a family history
of psoriasis, and 37.5% of participants were receiving
concomitant medications. Smoking was prevalent among
the participants, with 62.5% identifying as smokers
(Table 2).

3.2. PASI and DLQI Scores During Follow-Up in Psoriasis
Group. Te median PASI score decreased from 12.5
(11.8–14.8) at baseline to 0.0 (0.0–0.5) at 12months, in-
dicating a remarkable improvement in psoriasis severity.Te
median change in PASI score from baseline was −10.6
(−11.4–−8.1) at 3months and −12.3 (−14.8–−11.0) at
12months, with both time points showing statistical sig-
nifcance (p< 0.001) (Table 3, Figure 1).

Similarly, DLQI scores decreased from a mean of 15.2
(SD� 2.4) at baseline to 0.1± 0.3 at 12months, highlighting
signifcant improvements in life quality.Temean reduction
in DLQI score was 13.1± 3.1 at 3months and 15.1± 2.5 at
12months, with both reductions proving statistical signif-
cance (p< 0.001) (Table 3, Figure 2).

3.3. Survivin Levels in Psoriasis Group and Comparisons Be-
tween Study Groups During Follow-Up. At baseline, the
mean value of serum survivin levels was lower at
the psoriasis group (24.3 ± 9.5) versus the control group
(29.4 ± 18.1), though this diference did not reach
statistical signifcance (p � 0.329).Te observed reduction
of the median serum survivin levels at 3 months
in the psoriasis group was statistically nonsignifcant
compared to baseline levels in the control group
(p � 0.309). However, at 12months, the respective

reduction reached the level of signifcance (p � 0.007)
(Table 4, Figure 3).

At baseline, the upwards diferentiated expression of
tissue survivin in healthy skin biopsies taken from the
psoriasis vs control group was statistically signifcant
(p � 0.001). Accordingly, psoriatic skin tissue at baseline

Table 1: Participants characteristics in psoriasis and control
groups.

Control group Psoriasis
group p∗

N= 16 N= 16
Sex, n (%)

Females 4 (25.0%) 4 (25.0%) 0.657
Males 12 (75.0%) 12 (75.0%)

Age, in years
Mean (SD) 47.9 (8.4) 50.1 (12.3) 0.562a

BMI
Median (Q1–Q3) 27.6 (25.6, 29.4) 29.3 (25.6, 32.3) —

BMI, n (%)
Underweight 0 (0%) 0 (0%) 0.301
Normal range 3 (18.8%) 3 (18.8%)
Overweight 10 (62.5%) 6 (37.5%)
Obese 3 (18.8%) 7 (43.8%)

Comorbidities1,
n (%)

At least one 4 (25.0%) 8 (50.0%) 0.273
Dyslipidemia 0 (0.0%) 2 (12.5%) 0.484
Hypertension 2 (12.5%) 5 (31.3%) 0.394
Diabetes 0 (0.0%) 3 (18.8%) 0.226
Arthritis 0 (0.0%) 1 (6.3%) > 0.999
Renal failure 0 (0.0%) 1 (6.3%) > 0.999
Tyroid disease 2 (12.5%) 0 (0.0%) 0.484
Asthma 1 (6.3%) 0 (0.0%) > 0.999

1Each participant can have more than one comorbidity.
∗Fisher’s exact test except otherwise specifed.
aTwo-sample t test with unequal variances.

Table 2: Disease characteristics and smoking status at baseline in
psoriasis group.

Psoriasis group
N= 16

Psoriasis type1, n (%)
Plaque 16 (100.0%)
Inverse 1 (6.3%)
Genitals 1 (6.3%)
Head 5 (31.3%)
Nails 1 (6.3%)

Psoriasis duration, years
Mean (SD) 13.2 (10.6)

Family history of psoriasis, n (%)
No 7 (43.8%)
Yes 9 (56.3%)

Comedication2, n (%)
No 10 (62.5%)
Yes 6 (37.5%)

Smoking, n (%)
No 6 (37.5%)
Yes 10 (62.5%)

1Each participant can have more than one psoriasis type.
2Each participant can receive more than one comedications.
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exhibited signifcantly elevated survivin levels compared
to healthy skin from the control group (p< 0.001). At
12months, tissue survivin levels in psoriatic skin de-
creased signifcantly (p � 0.046), which, while showing

a reduction to levels akin to healthy skin in the psoriatic
group, still difered signifcantly from the baseline levels of
healthy skin in the control group (p � 0.001) (Table 4,
Figure 4).

At 12months, the decrease in serum survivin levels was
signifcant compared to baseline, among psoriasis patients
(p � 0.004, 95% CI 11.2 [4.2, 18.1]). Te median diference
in survivin levels between healthy and psoriatic skin at
baseline was also statistically signifcant (p< 0.001), showing
higher tissue survivin levels in psoriatic skin. However, the
respective diference in survivin levels between healthy skin
at baseline and psoriatic skin at 12months was not statis-
tically signifcant. On the contrary, the mean diference
between survivin expression in psoriatic skin at baseline and
psoriatic skin at 12months was statistically signifcant
(p< 0.001, 95% CI 0.034 [0.022, 0.047]) (Table 5).

From all the associations under investigation, only the
change in serum survivin levels from baseline show
a moderate to strong negative correlation with the change in
DLQI at 3months, indicating a statistically signifcant re-
lationship (p � 0.020). However, at 12months, while still
negatively correlated, the relationship does not reach sta-
tistical signifcance (p � 0.138) (Supporting Table 1,
Figure 5).

3.4. PsoriasisDurationAssociationWith Survivin Levels, PASI
and DLQI. Tere are no signifcant diferences in baseline
serum or tissue survivin levels, baseline PASI and DLQI
scores, and their changes over 3 and 12months between the
two groups. However, notably, the change in PASI from
baseline to 3months (< 10 years with psoriasis: median −9.1;
Q1, Q3: −10.6, −7.1 vs. ≥ 10 years with psoriasis: median
−11.3; Q1, Q3: −11.8, −10.7) shows a statistically signifcant
diference (p � 0.046), indicating that patients with a longer
duration of psoriasis might experience more substantial
improvements in PASI scores in the initial months of
treatment (Supporting Table 2, Figure 6).

Tere are no signifcant diferences in baseline serum or
tissue survivin levels between patients with a family history
of psoriasis and those without such history. Similarly, no
association was identifed regarding the change in serum

Table 3: PASI and DLQI scores during follow-up in psoriasis group.

Psoriasis group Baseline 3 months 12months
PASI
Median (Q1–Q3) 12.5 (11.8, 14.8) 2.8 (1.1, 4.7) 0.0 (0.0, 0.5)

Change in PASI from baseline
Median (Q1–Q3) −10.6 (−11.4, −8.1) −12.3 (−14.8, −11.0)
p-value∗ < 0.001 < 0.001

DLQI
Mean (SD) 15.2 (2.4) 2.1 (1.8) 0.1 (0.3)

Change in DLQI from baseline
Mean (SD) −13.1 (3.1) −15.1 (2.5)
Mean (95% CI) 13.1 (11.5, 14.8) 15.1 (13.8, 16.5)
p value∗∗ < 0.001 < 0.001

Note: p values that are highlighted with bold font indicate statistical signifcance.
∗Wilcoxon signed-rank test.
∗∗Paired t test with equal variances.
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Figure 1: PASI score distribution during follow-up.Note: Standard
error bar chart.
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Figure 2: DLQI score distribution during follow-up. Note: Stan-
dard error bar chart.
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survivin or tissue survivin during the study follow-up
(Supporting Table 3).

4. Discussion

Over the last decade, signifcant advancements have been
made in understanding the immunopathology and patho-
genesis of psoriasis, leading to revolutionary progress in
therapeutic approaches. Targeted biologic therapies have
provided new hope for psoriasis patients, demonstrating
efectiveness in modifying the disease and potentially of-
fering a cure by preventing the accumulation of tissue-
resident memory T cells in the skin. Nevertheless, many

challenges in treating psoriasis remain unresolved, partic-
ularly the toxicity profles of the novel medications as well as
disease relapse after treatment cessation. Tus, a deeper
understanding of the mechanisms underlying psoriasis
pathophysiology that could lead to early interventions would
be highly benefcial.

Several studies have explored the role of survivin in
psoriasis. Indeed, this member of the IAP family has been
associated with keratinocyte hyperplasia, immune patho-
genesis, and other psoriasis-related processes, via several
signaling pathways, such as (i) the promotion of the PI3K/
AKT/mTOR signaling cascade [10–12], (ii) the nuclear
factor kappa B (NF-κB) pathway [5, 13], and (iii) the Wnt/-

Table 4: Survivin levels in psoriasis group during follow-up and comparisons with the control group.

Psoriasis group Control group pN= 16 N= 16
Serum survivin at baseline
Mean (SD) 24.3 (9.5) 29.4 (18.1)
Mean diference (95% CI) 5.1 (−5.5, 14.7) 0.329a

Serum survivin at 3months
Median (Q1, Q3) 19.9 (14.4, 31.0) 0.309b^

Serum survivin at 12months
Median (Q1, Q3) 12.9 (6.2, 16.8) 0.007b^

Tissue survivin from healthy skin at baseline
Median (Q1, Q3) 0.042 (0.031, 0.046) 0.020 (0.015, 0.028) 0.001b

Tissue survivin from psoriatic skin at baseline
Median (Q1, Q3) 0.071 (0.061, 0.081) < 0.001b∗

Tissue survivin from psoriatic skin at 12months N� 15
Median (Q1, Q3) 0.037 (0.030, 0.046) < 0.001b∗

Note: p values that are highlighted with bold font indicate statistical signifcance.
^Compared to “Serum survivin at baseline” of control group.
∗Compared to “Tissue survivin from healthy skin at baseline” of control group.
aTwo-sample t test with unequal variances.
bMann–Whitney U test.
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Figure 3: Serum survivin levels in psoriasis and control group during follow-up. Note: Standard error bar chart.
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Figure 4: Tissue survivin levels in psoriasis and control group during follow-up. Note: Standard error bar chart.

Table 5: Survivin levels during follow-up in psoriasis group.

Psoriasis group
N= 16

Change in serum survivin from baseline to 3months
Median (Q1–Q3) −3.900 (−7.000, 3.550)
p value 0.404∗

Change in serum survivin from baseline to 12months
Mean (SD) −11.194 (13.04)
Mean diference (95% CI) 11.2 (4.2, 18.1)
p value < 0.004∗∗

Diference in tissue survivin from healthy skin at baseline and psoriatic skin at
baseline
Median (Q1–Q3) 0.030 (0.020, 0.042)
p value < 0.001∗

Diference in tissue survivin from healthy skin at baseline and psoriatic skin at
12months N� 15

Median (Q1–Q3) −0.001 (−0.015, 0.002)
p value 0.309∗

Diference in tissue survivin from psoriatic skin at baseline and psoriatic skin at
12months N� 15

Mean (SD) −0.034 (0.02)
Mean diference (95% CI) 0.034 (0.022, 0.047)
p value < 0.001∗∗

Note: p values that are highlighted with bold font indicate statistical signifcance.
∗Wilcoxon signed-rank test.
∗∗Paired t test with equal variances.

6 Dermatologic Terapy

 dth, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1155/dth/2605209 by U

niversity O
f Suffolk L

ibrary &
 L

earning Services, W
iley O

nline L
ibrary on [06/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



Catenin and Wnt5a/Ca2+ pathways [14]. However, very few
studies have been conducted evaluating survivin expression
simultaneously in peripheral blood and tissues of bionäıve
psoriatic patients and investigating the efect of a biological
treatment, compared to healthy controls. To be more spe-
cifc, during our bibliographic research, only one study was
identifed, carried out by Markham et al. [6]. In this work,
the authors investigated and reported the efect of infiximab
(an anti-TNF-alpha agent) on survivin levels in psoriatic
tissues before and after 3months of treatment. Having said
that, to the best of our knowledge, this is the frst study that
explores the expression of survivin protein in both skin and
serum samples derived from bio- and conventional

treatment-naı̈ve, psoriatic patients, before and after a 12-
month treatment with an anti-IL17RA inhibitor, as com-
pared to a control group (healthy volunteers).

Despite that the abundant survivin levels in the pe-
ripheral blood of psoriatic patients have already been in-
vestigated and reported [2, 15], our results showed lower
levels of suvivin in the psoriasis group, without however
reaching statistical signifcance. On the other hand, our
study results are in line with previous fndings supporting
that survivin is present in higher concentrations in the skin
biopsies of psoriatic patients compared to healthy in-
dividuals [6, 7]. Furthermore, we also discovered that the
levels of survivin in the skin are signifcantly reduced after
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treatment with brodalumab, although they do not reach
those of healthy individuals. Tis may suggest that survivin
could serve as a valuable biomarker for monitoring patients’
response to anti-IL17RA treatment. Furthermore, the
present study found that not only serum pretreatment
survivin levels were signifcantly decreased after 1 year of
brodalumab therapy but also they were even lower when
compared to those of the control group.

Te precise mechanisms by which brodalumab-induced
cell apoptosis is mediated are subject to further in-
vestigation. However, the potential efect of brodalumab in
the IAP family protein survivin could be summarized as
follows: IL-6 has been known to induce tyrosine phos-
phorylation of Stat3 protein by Janus kinase, which in turn
promotes survivin gene expression, thus conferring re-
sistance to apoptosis [16, 17]. On this basis, we could hy-
pothesize that Il-17 RA inhibitors suppress survivin
expression and therefore induce apoptosis and autophagic
cell death via the inhibition of the IL-17-triggered release of
IL-6 and the consequent inactivation of the STAT3 and NF-
κB pathways. Nevertheless, this theoretical assumption re-
quires more experimental and/or clinical evidence to
be valid.

Parallel to the notable reduction in serum and tissue
survivin expression, our research showed that brodalumab
therapy led to a remarkable improvement in disease se-
verity, as refected by PASI and DLQI scores, both after 3
and 12months from the initiation of treatment. However,
our study failed to signifcantly correlate survivin protein
levels with PASI at 3 and 12months, as opposed to
Markham et al. results, according to which survivin ex-
pression before and after 3months of infiximab treatment
were signifcantly associated with PASI and BSA scores [6].
Tis may be attributed to the small study population, and
therefore we suggest that further larger scale research is
needed, in order to draw more reliable conclusions.
Nevertheless, despite our results did not reach statistical
signifcance at 12months, they do reveal a statistically
signifcant negative correlation between the change in
DLQI at 3months and serum survivin levels. Tis indicates
that patients may experience more substantial improve-
ments in quality of life during the initial course of bro-
dalumab treatment. In line with this, our results
demonstrate a positive correlation between the change in
PASI after 3months of treatment, suggesting that patients
with a longer personal history of psoriasis might experience
more substantial improvements in PASI scores during the
initial months of treatment.

As already mentioned, this is the frst prospective,
case-control study to investigate serum and tissue survivin
levels in psoriatic patients under brodalumab therapy. Be-
sides including a well-defned population—in terms of
preceding therapies—by including only bio- and conven-
tional treatment-naive patients, another strength of our
work is associated with the longitudinal follow-up period,
which extended to 12months. Te latest ofers a signifcant
advantage in observing themid-term efcacy and tolerability
of brodalumab, as well as the durability of its efects on
psoriasis over a period of 12months.

However, there are several important limitations in our
study, mainly inherent to its pilot, case-control nature, and
thus careful interpretation of our fndings is proposed. First
of all, larger-scale studies should be conducted in order to
enhance the generalizability and validity of our fndings. Te
current work aims to provide initial insights that will trigger
the conduct of future, larger-scale studies to examine further
the robustness of the observed outcomes. Other limitations
include (i) the lack of randomization, conferring a risk for
selection bias, (ii) the potentially unequal distribution of
confounding factors between the study arms, and (iii) causal
inference limitations. To mitigate the risk of selection bias,
we implemented strict inclusion and exclusion criteria to
ensure that our participant groups were homogeneous in
terms of baseline characteristics (i.e., patients with moderate
to severe plaque psoriasis with no prior exposure to bi-
ologics), in order to create a more balanced comparison with
the healthy control group. Additionally, we collected base-
line demographic and clinical data to identify any dis-
crepancies between the groups. We should also reckon that
in the absence of an active comparator or a placebo group,
specifc efects of brodalumab versus psoriasis’ natural
progression or versus placebo efects are challenging to be
diferentiated. Moreover, this is a single-center study, and
thus the patient population may not fully represent the
broader psoriasis community. Future research should focus
on multicenter designs with larger sample sizes, ideally
incorporating strategies to randomly assign participants to
treatment and control groups. Furthermore, another point
to be addressed relates to potential sex hormonal infuences
on psoriasis activity or treatment response, while equal
distribution over the arms for female and male subjects was
implemented in order to ensure that our participant groups
were homogeneous, further investigation in larger cohorts
could ofer valuable input regarding hormonal diferences
and disease burden amongst psoriasis patients. Finally, our
fndings on survivin levels correspond to medium term
responses to brodalumab treatment, since this pilot study
employed a 12-month follow-up period; longer follow-up
would provide important information regarding the sus-
tainability and long-term efcacy of survivin as a biomarker
for psoriasis.

In conclusion, our study provides the frst evidence that
serum and tissue survivin expressionmay serve as a potential
biomarker in patients treated with anti-IL17 RA medica-
tions, towards the biomarker-guided individualization of
psoriasis therapy. Larger-scale research should be conducted
to validate our fndings.

Data Availability Statement

Te data that support the fndings of this study are available
from the corresponding author upon reasonable request.

Ethics Statement

Tis study was reviewed and approved by the scientifc
committee of Tzaneio General Hospital with approval
protocol number 10557/24.07.2020.
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