SIGNIFICANCE OF NAIL SYMPTOMS ASSOCIATED WITH PSORIASIS AND
COMPARISON OF THE EFFICACY OF TREATMENTS USED IN NAIL
PSORIASIS

PhD thesis

Julia Liza Szebényi MD

University of Pécs, Clinical Centre

Department of Dermatology, Venereology and Oncodermatology

Clinical Medical Sciences Doctoral School

Supervisor: Rolland Gyulai MD, PhD, DSc

Program Leader: Attila Miseta MD, PhD, DSc

Head of Doctoral School: Lajos Bogar MD, PhD, DSc

Pécs, 2023.



INTRODUCTION

The nail as a special appendage of the epidermis is often affected in psoriasis. The prevalence
of nail psoriasis is around 50%, but can be as high as 70-80% in case of psoriasis-associated
joint involvement [1]. Psoriatic nail symptoms are caused by inflammation of the nail matrix
and/or nail bed. The matrix under the proximal nail fold is responsible for the formation of the
nail plate. The proximal part of the matrix produces the superficial part of the nail plate, while
the distal part forms the lower half of the nail plate. The nail bed lies directly beneath the nail
plate, with epithelial cells as the lower row of cells of the nail plate, ensuring the adhesion of
the nail plate to the nail bed. Nail matrix abnormalities include pitting, leuconychia, red spot in
the lunula and crumbling, while nail bed abnormalities include oil spot, onycholysis,
hyperkeratosis and splinter haemorrhage [2][3][4].

Psoriasis-associated nail lesions manifest with varying degrees of severity (mild - moderate -
severe). Different scoring systems have been developed to determine the severity of psoriatic
nail symptoms, but objective assessment of symptoms remains a challenge to date. The most
commonly used numerical, validated, objective scoring system is the NAPSI (NAil Psoriasis
Severity Index) [5], which allows the identification of 8 symptom characteristic of nail
psoriasis: the nail is divided into 4 equal quadrants, with 1 point per quadrant for the presence
of nail matrix and nail bed symptoms. A maximum of 8 points per nail can be awarded, giving

a total of 80 points for hand fingers and 160 points for hand and toes.

Studies have shown that the presence of nail symptoms among psoriatic patients has a negative
impact on patients' health-related quality of life [6]. It not only appears as a cosmetic disorder,
but also makes it difficult to perform household chores and hinders daily routines and social
interaction [7][8]. Nail symptoms can cause pain to patients and inhibit hand and foot function.
Occasionally, depression and suicidal thoughts may also be associated with the disease. In many
cases, patients with nail symptoms are marginalized, with the perception of the outside world

that psoriatic lesions on the skin surface and nails are the basis of stigmatization [9].

Recent studies have shown the presence of nail symptoms to be a predictive marker of psoriatic
arthritis (PsA) [10]. This is probably due to the fact that the nail apparatus is considered a
functional part of the musculoskeletal system. The nail has a close microanatomical relationship
with the articular apparatus, being functionally connected to the distal phalanx and several
interphalangeal articular structures, including extensor tendons and collateral ligaments [11].

Mcgonagle hypothesized that enthesitis may underlie some of the psoriatic nail symptoms [12].



Despite considerable progress in the treatment of psoriatic skin symptoms, nail psoriasis has
remained a therapeutic challenge for both patients and physicians [13]. Most therapies used to
treat psoriatic skin symptoms and joint involvement affected by psoriasis are ineffective or only
moderately effective in treating nail symptoms, topical therapies tend to have poor penetration
into the treated areas, and most of the available treatments are not evidence-based [14][15][16].
The treatment of nail psoriasis is largely determined by whether it occurs alone - possibly in
association with minimal skin symptoms and/or joint involvement-, or in association with
moderate to severe skin symptoms and/or joint involvement. For moderate skin and/or joint
symptoms, systemic DMARD or biological therapy is usually considered, whereas for nail
lesions with mild skin/joint symptoms, the number of affected nails and the type of nail
symptoms are the primary factors in the choice of therapy. According to recent
recommendations, for 1-3 nail involvement, topical steroids and vitamin D analogues or
intralesional steroids should be the first choice. Systemic treatment may include methotrexate
(MTX, 15-25 mg/week), acitretin (0.2-0.4 mg/kg/day), cyclosporine (3-5 mg/kg/day) - the
choice of therapy depends on comorbidities, possible contraindications and the nature of the
nail involvement (matrix vs. nail bed) [17]. Biological therapies (TNFa inhibitors, 1L-12/23
inhibitors, 1L-23 inhibitors, IL-17 inhibitors) and small molecules targeting the PDE4 and JAK
1/3 pathways have shown good efficacy in the treatment of moderate to severe psoriatic nail

symptoms.

AIMS
I. Comparison of the objective severity and the esthetic perception of nail symptoms in psoriasis

Although a lot is known about the development of psoriasis, the esthetic perception of nail
symptoms among psoriatic patients and the general population is only partially investigated.
First of all we would like to evaluate the esthetic impact of nail psoriasis amongst psoriatic
patients and healthy individuals. Therefore, the purpose of our study was to determine the
correlation between the severity of psoriatic nail changes (as determined by NAPSI) and the
esthetic assessment of nail psoriasis. Furthermore, we assessed whether age, gender, or

professional medical knowledge of the assessors would influence the result.

I1. Comparison of biological therapies for moderate-to-severe psoriatic nail lesions according

to their efficacy using a network meta-analysis model



Evidence-based therapeutic principles for the treatment of psoriatic nail symptoms are available
in the literature, but there is no information on which therapy is recommended as the first-line
treatment for moderate-to-severe psoriatic patients with nail symptoms. The aim of our study
was to perform a network meta-analysis to determine the efficacy of biologics and small
molecules inhibiting the PDE4 and JAK pathways in nail psoriasis. Our primary objective was
to compare the efficacy of the therapies based on the change in NAPSI% and the achievement
of NAPSI50. Our secondary objective was to determine the efficacy of therapeutic agents based
on NAPSI75 and NAPSI100 metrics.

METHODS
Obijective and subjective severity assessment of psoriatic nail symptoms

A cross-sectional survey using an online questionnaire was set up to investigate the differences
of the subjectively esthetic evaluation of nail psoriasis between psoriasis patients and the
general population. The online questionnaire was distributed among psoriasis patients and a
group of healthy volunteers (including medical students, medical workers and nonmedical
workers). Respondents were asked to specify their age, sex, medical history, and in case of
psoriasis patients, the absence/presence of nail psoriasis and current or previous systemic anti-
psoriatic drug administration (the latter information was used to characterize moderate to severe
psoriasis). Participants were then asked to evaluate 19 nail photos subjectively and to score all
images based on how disturbing they consider them, using numeric rating 0 (no esthetic
disturbance) to 10 (maximal esthetic disturbance). Objective severity of nail psoriasis was
determined by calculating the NAPSI scores (0-8 point original scoring was used). Nail photos
were selected to represent all nail psoriasis severity grades: healthy and mild (NAPSI 0-3),
moderate (NAPSI 4-6), and severe (NAPI 7-8). The nail photo sequence was randomly

assigned.

Statistical analysis was carried out using Graphpad Prism v7 and R v3.5.1. For differences
between groups of two or more groups, Mann-Whitney U test and Kruskal-Wallis test were
used. Spearman correlation and linear regression were calculated using cor.test and Im R

function. For statistical evaluation, p-value below 0.05 was considered significant.
Network meta-analysis model

Network meta-analysis is a popular method for comparing randomized trials with the same

content, including the relative effectiveness of multiple treatments or interventions. To assess



the risk of bias, we followed the principles of the Cochrane Risk of Bias Tool. The network
meta-analysis was registered in PROSPERO (International Prospective Register of Systematic
Reviews), an international database of systematic reviews. The systematic review was prepared
according to the PRISMA Preferred Reporting Items for Systematic Reviews and Meta-
Analyses [18].

Selection of publications, search process, data collection

The publications were searched in MEDLINE (PubMed), CENTRAL and Embase databases
up to April 2019 with the following search key "nail" OR "psoriasis” AND random*. The
included randomized controlled trials compared the efficacy of TNFa, IL-17, IL-12/23, 1L-23
and JAK and PFE4 inhibitors with placebo or active comparator in psoriatic patients with nail
involvement. Interventions included biologics (ixekizumab [19][20], etanercept [21],
infliximab [22], ustekinumab [23][24], tofacitinib [25][26][27], apremilast [28][29][30],
secukinumab [31], adalimumab [32], guselkumab [33][34][35], golimumab [36] and
risankizumab [37]). The severity of nail psoriasis was assessed by the objective scale of the
NAPSI. Trial objectives were to assess target fingernail (usually the most severe nail, NAPSI
1-8) or overall fingernail (all fingernail, NAPSI 1-80). Trials were selected and assessed
independently by 2 investigators in 3 phases by title, abstract and full texts. Interventions were
evaluated based on NAPSI percentage improvement compared with baseline, with measure of
dispersion at week 10-16, and the number of patients achieving at least 50%, 75% or 100%

reduction in NAPSI, with measure of dispersion at week 10-16.
Statistical analysis

A Bayesian model was used to perform pairwise meta-analyses and NMA with the random
effect model. The network model was performed under consistency assumption based on
deviance information criterion (DIC, a measure to test model fit) since that proved to be
equivalent to the consistency model (DIC: 63.91) and the inconsistency model (DIC: 64.09).
Risk ratios (RR) for NAPSI 50 and mean difference (MD) for NAPSI percentage improvement
(continuous) with 95% credible intervals (Crl), were used. Therapeutic agents were ranked by

probability using SUCRA "Surface Under Cumulative Ranking".

RESULTS

I. Comparison of objective and subjective severity ratings of nail symptoms associated with

psoriasis



1. Distribution of demographic data among respondents

Between October 10, 2015 and February 25, 2016, 362 psoriasis patients and healthy volunteers
completed the questionnaire. Data of 68 respondents were excluded from the analysis: 14
respondents scored all nail photos with the same score, and 54 respondents scored all
asymptomatic nail photos as severe (8-10 points). The data of 28 medical workers were also
excluded, due to low sample size and significant age heterogeneity within the group. Altogether,
data of 106 psoriasis patients (29% of respondents) and 160 respondents from the general
population (86 medical students and 74 non health-care workers) were included in our analysis.
Of the 266 respondents included in our analysis, 175 (66,0%) were female, and 91 (34,0%)
were male. Mean age of the respondents was 38.4+16.7 years. In terms of age distribution,
14.2%, 57,6% and 28,3% of participants were <30 years, between 30 and 60 years, and >60
years, respectively. Among psoriasis patients, 75.5% had nail psoriasis, and, based on the

history of anti-psoriatic drug use, 28,3% had severe psoriasis.
2. Subjective scoring of nail images

The 19 nail images were scored by all respondents with a 0-10 score based on how disturbing
the participant found the image esthetically. For nails with asymptomatic (0) and severe (6-8)
NAPSI scores, the subjective scores given by respondents showed a good correlation with the
objective (NAPSI) score. However, significant heterogeneity was observed for the subjective
scores of nails with moderate lesions (NAPSI 2-5), i.e. there were also nails in this group that

were rated as less and more esthetically disturbing.
3. Correlation of the subjective scoring of nails and age of respondents

Next, we compared the subjective scores of the 19 nail images with the age of the respondents.
Age showed robust positive correlation with the subjective assessment of nail symptoms both
within the psoriasis patients and the general population. Participants over 60 years assessed
nails with the highest points, followed by patients between 30 and 60 years and <30 years.

4. Differences in the subjective assessment of nail severity between subgroup of participants

We aimed to compare the subjective assessment of nails between different subgroups (patients
with psoriasis and several psoriasis vs. general population, patients with severe vs. mild
psoriasis and patients without vs. with nail psoriasis). For this, we calculated the mean
subjective scores of all 19 nails of several subcategories. No difference was found between the

subjective assessment of psoriasis patients and the general population. As a trend, patients with



severe psoriasis assessed nails esthetically more disturbing than patients with mild psoriasis or
the general population; however the differences were statistically not significant. Psoriatic
patients with nail symptoms also scored somewhat higher than patients without nail symptoms,

but the difference was not significant.

Furthermore, we carried out linear regression analysis of subjective scoring and age between
sexes in the complete study cohort. As a general trend, females showed higher scoring than
males. As age increases, the subjective perception of the severity of nail symptoms increases,

which is particularly observed in the female population.

Finally, we investigated whether professional medical knowledge influences the subjective
scoring of the nail images. For this, we compared data of medical students and participants from
the general population aged <30 years. On average, medical students showed a trend of lower
severity scoring however with no statistical difference.

I1. Network meta-analysis results
1. Characterisation of the randomized controlled trials included in the analysis

Altogether 14247 results were identified, and after the removal of the duplicates, the titles and
the abstract of the randomized controlled trials, the selection has been implemented based on
the search keyword. After that 34 studies were included in the systematic review, 17 of which
(with a total of 6053 patients) fit the network. At baseline, the mean age of patients ranged from
41 to 54 years, males 34,4-100%, patients with PSA 0-100%, target fingernail 3,3-6,0 and
overall NAPSI ranged from 18,7-47,9. Fifteen interventions, including placebo treatment
enrolled in the network regarding NAPSI percentage improvement at week 10-16 and 9
interventions (including placebo) were analyzed regarding NAPSI 50 at week 12-16. The

majority of the studies assessed the primary endpoints at week 10, 12 or 16.
2. Relative efficacy

Regarding NAPSI percentage improvement (week 10-16), ixekizumab 80 mg every 4 weeks
and ixekizumab 80 mg every 2 weeks were more effective than infliximab 5 mg/kg,
ustekinumab 45 mg, ustekinumab 90 mg, adalimumab 40 mg, guselkumab 50 m, guselkumab
100 mg and apremilast 30 mg. Not surprisingly, placebo was significantly worse than all

biologics included in the analysis



3. Ranking of treatment options by efficacy

Regarding NAPSI percentage improvement (week 10-16) given in SUCRA, ixekizumab 80 mg
every 4 weeks had the highest probability of being the best treatment, followed by ixekizumab
80 mg every 2 weeks and ixekizumab 75 mg. The other interventions yielded lower SUCRAS;
not surprisingly, placebo proved to be the worst option. Regarding NAPSI 50 (week 12-16)
etanercept 50 mg twice and once weekly had the highest efficacy indicated by the ranking table
probability, followed by adalimumab 40 mg every 2 weeks. The other interventions yielded
lower SUCRAS; not surprisingly placebo had the lowest probability of being the best option for
treating nail psoriasis.

DISCUSSION

The objectives of my PhD research were to compare the objective and subjective severity
ratings of psoriasis-associated nail symptoms and the efficacy of biological therapies for

moderate-to-severe psoriasis-associated nail symptoms using a network meta-analysis model.

In the first part of our research, we assessed the subjective perception of psoriasis associated
nail lesions. Psoriasis often affects the nails, leading to varying degrees of functional
impairment in psoriatic patients with nail disease. However, the nail is not only functionally
important for the human body, but also serves as a significant esthetic element. Although
changes in the nail can have a variety of esthetic consequences, to our knowledge our study is
the first to systematically investigate the esthetic perception of nail disease in psoriasis. Given
the close micro-anatomical relationship between the nail and the articular structures, the
appearance of psoriatic nail symptoms may be used to infer possible underlying inflammation

of articular components.

Our results suggest that the severity of nail symptoms (based on the NAPSI score) correlated
well with subjective scores overall. In particular, nails with low (0-2) and high (6-8) NAPSI
scores had relatively evenly low and high subjective scores. This is not surprising, as these nails
either show very little or very extensive clinical symptoms eliciting consistent emotions from
observers. On the other hand, the esthetic perception of the nails with moderate NAPSI scores
was quite heterogeneous. Presumably these differences are due to the inherent nature of NAPSI.
Our results show that objective severity does not reliably reflect the esthetic consequences of

nail psoriasis for nails with moderate NAPSI scores.



Respondents' age showed a strong positive correlation with subjective ratings of nail symptoms
in both the psoriasis and general population. In addition to age-specificity, when looking at
gender, women scored higher on nails than men, although the difference was not significant.
Interestingly, the presence of psoriasis, severe psoriasis, or nail psoriasis did not have a
significant effect on the esthetic perception of nails among respondents. Moreover, the presence

of medical knowledge had no significant effect on the aesthetic perception of nail symptoms.

Despite significant advances in the treatment of psoriatic skin symptoms, nail symptoms still
remain a therapeutic challenge for physicians in clinical practice. When determining treatment,
consideration should be given to whether the nail symptoms occur alone or in association with
skin or joint involvement that warrant systemic treatment, how many nails are affected, and

whether matrix and/or nail bed abnormalities are detected.

Although several systematic reviews and meta-analyses regarding the efficacy of biological
therapies for patients with moderate to severe skin psoriasis exist, there is no NMA assessing
the therapeutic efficacy of novel anti-psoriatic medications in nail psoriasis. In our systematic
review and network meta-analysis we have set out to evaluate and compare registered biological
therapies (TNF-inhibitors, IL-17 inhibitors, ustekinumab and IL-23 inhibitors) and novel anti-
psoriatic small molecules (tofacitinib and apremilast) for their therapeutic efficacy in nail

psoriasis, and to determine which therapeutic agent should be chosen as first-line treatment.

Our network meta-analysis included publications of randomized controlled trials in which the
change in severity of psoriatic nail symptoms was followed up by objective parameters
(NAPSI). The short-term (10-16 weeks) efficacy of the selected therapeutic agents was
analyzed by NAPSI percentage improvement compared with baseline and the percentage of
patients achieving at least 50% improvement (NAPSI50). Not surprisingly, all therapeutic
agents were found to be more effective than placebo. In terms of percentage improvement in
NAPSI, the IL-17 inhibitor ixekizumab (80 mg given every 4 weeks and every 2 weeks) came
first, with 75 mg ixekizumab coming second. Surprisingly, the I1L-12/23 inhibitor ustekinumab
was ranked second to last, ahead of placebo. An interesting result was obtained for the IL-23
inhibitor guselkumab, which performed worse than the TNFa inhibitor adalimumab in terms of

efficacy.

When evaluating NAPSI50 network, etanercept (50 mg once weekly and 50 mg twice weekly)

came first and second, respectively, and adalimumab 40 mg every 2 weeks came third, but it



should be emphasized that this network included only etanercept, adalimumab, tofacitinib and

apremilast - there were no randomized controlled trials with I1L-17, 1L-12/23, IL-23 inhibitors.

Our results are supported by a network meta-analysis by Reich et al. in 2021. The study
evaluated the efficacy of biologic therapies (ixekizumab, brodalumab, adalimumab,
guselkumab, ustekinumab and infliximab) for the treatment of moderate-to-severe psoriasis-
associated nail symptoms from baseline to 24-26 weeks based on several objective scoring
systems (NAPSI, mNAPSI). Of the therapeutic agents analyzed, ixekizumab came out on top
in terms of improvement in nail symptoms based on SUCRA [38]. Furthermore, our results are
confirmed by another network meta-analysis published in 2021, which investigated the efficacy
of biological therapies and small molecule inhibitors in nail psoriasis. Based on 100%
improvement in NAPSI from baseline to weeks 10-16 and 24-26, the IL-17 inhibitor
ixekizumab and the JAK 1/3 inhibitor tofacitinib performed best [39].

Based on our results, the IL-17 inhibitor ixekizumab is the most effective agent among
biological therapies for the short-term treatment of moderate-to-severe psoriasis with nail
symptoms. Surprisingly, the 1L-12/23 inhibitor ustekinumab and the IL-23 inhibitor
guselkumab, although excellent in reducing the severity of cutaneous symptoms, are less
effective in treating nail symptoms. All these considerations suggest that in psoriasis with
moderate to severe skin symptoms, where the management of coexisting nail symptoms is an
important consideration, IL-17 inhibitors and TNF inhibitors are recommended. Tofacitinib, a
JAK 1/3 inhibitor, has shown good results in the treatment of psoriatic nail symptoms associated
with psoriasis, but the interventional agent has not been marketed as it was less effective in the

treatment of cutaneous symptoms.

In conclusion, a holistic approach to the recognition, management and therapeutic treatment of
psoriasis-associated nail symptoms in dermatology should be needed. It is not enough to assess
the nail symptoms in isolation, but also to assess any underlying organ abnormalities, as well

as the patient's psyche and the psychological difficulties arising from the disease.

NEW RESULTS

1. A partial correlation between the objective NAPSI scoring system for psoriasis-associated
nail symptoms and subjective perception of nail lesions was demonstrated. For mild and severe

nail symptoms, the subjective score for nails was similar to the objective severity score for nails.



However, for moderately severe nails, heterogeneity was observed in the subjective assessment

of nails.

2. Evaluating the results of the network meta-analysis, we determined that for the short-term
treatment of moderate-to-severe plaque psoriasis-associated nail symptoms, the 1L-17 inhibitor
ixekizumab is the most likely to be the most effective agent among biological therapies. For
psoriasis with moderate-to-severe cutaneous symptoms, where the management of coexisting
nail symptoms is a major consideration, the use of IL-17 inhibitors and TNF inhibitors is

recommended.

REFERENCES
1. Farber EM, Nall L (1992) Nail psoriasis. Cutis 50:174-178

2. Edwards F, De Berker D (2009) Nail psoriasis: clinical presentation and best practice
recommendations. Drugs 69:2351-2361

3. Kaur I, Saraswat A, Kumar B (2001) Nail changes in psoriasis: a study of 167 patients.
Int J Dermatol 40:601-603

4. Poindexter GB, Scher RK, Nendedkar-Thomas MA (2022) Psoriasis of the Nails. Mild-
to-Moderate Psoriasis, Second Ed 225-248

5. Baran RL (2004) A nail psoriasis severity index. Br J Dermatol 150:568-569

6. Reich A, Szepietowski JC (2011) Health-related quality of life in patients with nail
disorders. Am J Clin Dermatol 12:313-320

7. Baran R (2010) The burden of nail psoriasis: An introduction. Dermatology 221:1-5

8. Klaassen KMG, Van De Kerkhof PCM, Pasch MC (2014) Nail Psoriasis, the unknown
burden of disease. J Eur Acad Dermatology Venereol 28:1690-1695

9. Langley RG, Daudén E (2010) Treatment and management of psoriasis with nail
involvement: a focus on biologic therapy. Dermatology 221 Suppl 1:29-42

10. Cui R, Zhang H, Chen M, Wang Q, Tong Q, Chen Z, Yan KX, Ding YF, Dai SM
(2022) Unequal relevance between different subtypes of fingernail psoriasis and



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

psoriatic arthritis. Clin Rheumatol. https://doi.org/10.1007/S10067-022-06107-0

Tan AL, Benjamin M, Toumi H, Grainger AJ, Tanner SF, Emery P, McGonagle D
(2007) The relationship between the extensor tendon enthesis and the nail in distal
interphalangeal joint disease in psoriatic arthritis--a high-resolution MR1 and
histological study. Rheumatology (Oxford) 46:253-256

McGonagle D, Tan AL, Benjamin M (2009) The nail as a musculoskeletal appendage--
implications for an improved understanding of the link between psoriasis and arthritis.
Dermatology 218:97-102

Radtke MA, Beikert FC, Augustin M (2013) Nail psoriasis - a treatment challenge. J
Dtsch Dermatol Ges 11:203-220

Hadeler E, Mosca M, Hong J, Brownstone N, Bhutani T, Liao W (2021) Nail Psoriasis:
A Review of Effective Therapies and Recommendations for Management. Dermatol
Ther (Heidelb) 11:799-831

Kassir M, Kircik L, Weinberg J, Fatima F, Yamauchi P, Lotti T, Wollina U, Grabbe S,
Goldust M (2022) Treatment of Nail Psoriasis. J Drugs Dermatol 21:146-150

Ricardo JW, Lipner SR (2021) Nail Psoriasis in Older Adults: Intralesional, Systemic,
and Biological Therapy. Dermatol Clin 39:195-210

Rigopoulos D, Baran R, Chiheb S, et al (2019) Recommendations for the definition,
evaluation, and treatment of nail psoriasis in adult patients with no or mild skin
psoriasis: A dermatologist and nail expert group consensus. J Am Acad Dermatol
81:228-240

Liberati A, Altman DG, Tetzlaff J, Mulrow C, Getzsche PC, Ioannidis JPA, Clarke M,
Devereaux PJ, Kleijnen J, Moher D (2009) The PRISMA statement for reporting
systematic reviews and meta-analyses of studies that evaluate health care interventions:
explanation and elaboration. J Clin Epidemiol 62:e1-e34

Leonardi C, Matheson R, Zachariae C, Cameron G, Li L, Edson-Heredia E, Braun D,
Banerjee S (2012) Anti-interleukin-17 monoclonal antibody ixekizumab in chronic
plague psoriasis. N Engl J Med 366:1190-1199

van de Kerkhof P, Guenther L, Gottlieb AB, et al (2017) Ixekizumab treatment

improves fingernail psoriasis in patients with moderate-to-severe psoriasis: results from



21.

22.

23.

24,

25.

26.

217.

28.

29.

the randomized, controlled and open-label phases of UNCOVER-3. J Eur Acad
Dermatol Venereol 31:477-482

Ortonne JP, Paul C, Berardesca E, Marino V, Gallo G, Brault Y, Germain JM (2013) A
24-week randomized clinical trial investigating the efficacy and safety of two doses of
etanercept in nail psoriasis. Br J Dermatol 168:1080-1087

Reich K, Nestle FO, Papp K, Ortonne JP, Evans R, Guzzo C, Li S, Dooley LT,
Griffiths CEM (2005) Infliximab induction and maintenance therapy for moderate-to-
severe psoriasis: a phase 111, multicentre, double-blind trial. Lancet (London, England)
366:1367-1374

Igarashi A, Kato T, Kato M, Song M, Nakagawa H (2012) Efficacy and safety of
ustekinumab in Japanese patients with moderate-to-severe plaque-type psoriasis: long-

term results from a phase 2/3 clinical trial. J Dermatol 39:242-252

Rich P, Bourcier M, Sofen H, Fakharzadeh S, Wasfi Y, Wang Y, Kerkmann U,
Ghislain PD, Poulin Y (2014) Ustekinumab improves nail disease in patients with
moderate-to-severe psoriasis: results from PHOENIX 1. Br J Dermatol 170:398-407

Merola JF, Elewski B, Tatulych S, Lan S, Tallman A, Kaur M (2017) Efficacy of
tofacitinib for the treatment of nail psoriasis: Two 52-week, randomized, controlled
phase 3 studies in patients with moderate-to-severe plaque psoriasis. J Am Acad
Dermatol 77:79-87.el

Papp KA, Menter MA, Abe M, et al (2015) Tofacitinib, an oral Janus kinase inhibitor,
for the treatment of chronic plaque psoriasis: results from two randomized, placebo-
controlled, phase Il trials. Br J Dermatol 173:949-961

Zhang JZ, Tsai TF, Lee MG, et al (2017) The efficacy and safety of tofacitinib in Asian
patients with moderate to severe chronic plaque psoriasis: A Phase 3, randomized,
double-blind, placebo-controlled study. J Dermatol Sci 88:36-45

Papp K, Reich K, Leonardi CL, et al (2015) Apremilast, an oral phosphodiesterase 4
(PDE4) inhibitor, in patients with moderate to severe plaque psoriasis: Results of a
phase 111, randomized, controlled trial (Efficacy and Safety Trial Evaluating the Effects
of Apremilast in Psoriasis [ESTEEM] 1). J Am Acad Dermatol 73:37-49

Papp K, Hu A, Rich P DR (2012) Apremilast is effective in the treatment of nail



30.

31.

32.

33.

34.

35.

36.

psoriasis: Results from a phase Ilb, randomized, controlled study. J Am Acad Dermatol
66:AB185

Paul C, Cather J, Gooderham M, et al (2015) Efficacy and safety of apremilast, an oral
phosphodiesterase 4 inhibitor, in patients with moderate-to-severe plaque psoriasis over
52 weeks: a phase 111, randomized controlled trial (ESTEEM 2). Br J Dermatol
173:1387-1399

Reich K, Sullivan J, Arenberger P, Mrowietz U, Jazayeri S, Augustin M, Parneix A,
Regnault P, You R, Milutinovic M (2019) Effect of secukinumab on the clinical
activity and disease burden of nail psoriasis: 32-week results from the randomized
placebo-controlled TRANSFIGURE trial. Br J Dermatol 181:954-966

Poulin Y, Crowley JJ, Langley RG, Unnebrink K, Goldblum OM, Valdecantos WC
(2014) Efficacy of adalimumab across subgroups of patients with moderate-to-severe
chronic plaque psoriasis of the hands and/or feet: post hoc analysis of REACH. J Eur
Acad Dermatol Venereol 28:882—890

Blauvelt A, Papp KA, Griffiths CEM, Randazzo B, Wasfi Y, Shen YK, Li S, Kimball
AB (2017) Efficacy and safety of guselkumab, an anti-interleukin-23 monoclonal
antibody, compared with adalimumab for the continuous treatment of patients with
moderate to severe psoriasis: Results from the phase 111, double-blinded, placebo- and
active comparator-controlled VOYAGE 1 trial. ] Am Acad Dermatol 76:405-417

Foley P, Gordon K, Griffiths CEM, Wasfi Y, Randazzo B, Song M, Li S, Shen YK,
Blauvelt A (2018) Efficacy of Guselkumab Compared With Adalimumab and Placebo
for Psoriasis in Specific Body Regions: A Secondary Analysis of 2 Randomized
Clinical Trials. JAMA dermatology 154:676-683

Ohtsuki M, Kubo H, Morishima H, Goto R, Zheng R, Nakagawa H (2018)
Guselkumab, an anti-interleukin-23 monoclonal antibody, for the treatment of
moderate to severe plaque-type psoriasis in Japanese patients: Efficacy and safety
results from a phase 3, randomized, double-blind, placebo-controlled study. J Dermatol
45:1053-1062

Kavanaugh A, Mclnnes I, Mease P, et al (2009) Golimumab, a new human tumor
necrosis factor alpha antibody, administered every four weeks as a subcutaneous

injection in psoriatic arthritis: Twenty-four-week efficacy and safety results of a



randomized, placebo-controlled study. Arthritis Rheum 60:976-986

37. Papp KA, Blauvelt A, Bukhalo M, et al (2017) Risankizumab versus Ustekinumab for
Moderate-to-Severe Plaque Psoriasis. N Engl J Med 376:1551-1560

38.  Elewski BE, Blauvelt A, Gallo G, Wolf E, McKean-Matthews M, Burge R, Merola JF,
Gottlieb AB, Guenther LC (2022) Simultaneous Nail and Skin Clearance in
Ixekizumab Head-to-Head Trials for Moderate-to-Severe Psoriasis and Psoriatic
Anrthritis. Dermatol Ther (Heidelb) 12:911-920

39. Huang IH, Wu PC, Yang TH, Li H, Huang YT, Cheng YC, Kuo PH, Lee YH, Huang
YC, Tu YK (2021) Small molecule inhibitors and biologics in treating nail psoriasis: A

systematic review and network meta-analysis. J Am Acad Dermatol 85:135-143

PUBLICATIONS

Publications related to the thesis:

Szebényi, J., Olah, P., and Gyulai, R. (2022). Comparison of the Objective Severity and the
Esthetic Perception of Nail Symptoms in Psoriasis. Ski. Appendage Disord. 8, 295-301. (Q2)

Szebényi, J., Gede, N., Hegyi, P., Szakacs, Z., Solymar, M., Erdss, B., Garami, A., Farkas, K.,
Csupor, D., and Gyulai, R. (2020). Efficacy of Biologics Targeting Tumour Necrosis Factor-
alpha, Interleukin-17 -12/23, -23 and Small Molecules Targeting JAK and PDE4 in the
Treatment of Nail Psoriasis: A Network Meta-analysis. Acta Derm. Venereol. 100, 1-7. (Q1)
IF:4,437

Szebényi, J.L., Moezzi, M., Hanyecz, A., Rézsa, A., Szlavicz, E., Kiss, V., Szepes, E.,
Varszegi, D., and Gyulai, R. (2020). The clinical significance of nail psoriasis. Borgyogyaszati
Es Venerologiai Szle. 96, 73-77.

Publications not related to the thesis:

Varga, E., Hajnal, A., Soos, A., Hegyi, P., Kovacs, D., Farkas, N., Szebényi, J., Miko, A.,
Tényi, T., and Herold, R. (2021). Minor Physical Anomalies in Bipolar Disorder—A Meta-
Analysis. Front. Psychiatry 12, 836. (Q1) IF:5,435



Szlavicz, E., Szebényi, J., Moezzi, M., Szepes, E., and Gyulai, R. (2020). Survey of Candida
onychomycoses at the Department of Dermatology, Venereology and Oncodermatology,

University of Pécs. Borgyogyaszati Es Venerologiai Szle. 96, 80-84.

Bognar, M., Keresztes, D., Nagy, G., Szebényi, J., Kemény, L., és Gyulai, R. (2022). Modern
technologiai eszkozok (fényképezés, telefonos applikaciok €s mesterséges intelligencia)
alkalmazasa a bérgyogyaszatban, University of Pécs. Bérgyogyaszati Es Venerologiai Szle. 98
(3). pp 109-115.

Cumulative impact factor of publictions related to the thesis: 4,437

Number of citations: 8

Number of independent citations: 6

Cumulative impact factor of all publications: 9,872

Lists of presentations, related to the thesis:

Szebényi Julia, Olah Péter, Gyulai Rolland: Psoriasishoz tarsuldo koromtiinetek objektiv és
szubjektiv sulyossagi értékelésének Osszehasonlitdsa. Magyar Dermatoldgiai Tarsulat 89.

Nagygytlése. Debrecen, Magyarorszag. 2016. 11. 24-26. (lecture)

Szebényi Julia, Szakacs Zsolt, Gede Noémi, Hegyi Péter, Gyulai Rolland: Efficacy of biologics
targeting TNFa, 1L-17, 1L12/23, JAK, PDE4 in the treatment of nail psoriasis — A Bayesian
network meta-analysis. Magyar Dermatologiai Tarsulat 92. Nagygytilése. Debrecen,
Magyarorszag. 2019. 11. 28-30. (lecture)

Lists of presentations, not related to the thesis:

Szebényi Julia, Hanyecz Anita, Gyomorei Csaba, Gyulai Rolland: Paronychia: infekcid, vagy
autoimmunitas? Magyar Dermatologiai Tarsulat 93. Nagygyllése. (Online Konferencia)

Magyarorszag. 2020. 11. 26-28. (lecture)

Szebényi Julia: VISIONAIL: Mesterséges intelligencidn alapuldé koromdiagnosztizald
rendszer. Magyar Dermatologiai Tarsulat 93. Nagygytilése. (Online Konferencia),

Magyarorszag. 2020. 11. 26-28. (lecture)

Keresztes, D., Kovacs, R., Szebényi, J., Seffer, P., Szépe, T., Bilicki, V., Gyulai, R. (2021).

Development of an automated, artificial intelligence based system to recognise, diagnose and



foloow up nail symptoms and disorders. Medical Conference for PhD Students and Experts of

Clinical Sciences. Pécs, Magyarorszag. (lecture abstract)

Szebényi Julia, Hanyecz Anita, Gyomorei Csaba, Gyulai Rolland: Cellulitis differencial
diagnosztikai lehet6ségei egy betegiink kapcsan. Magyar Dermatologiai Tarsulat 94.

Nagygyiilése. (Online Konferencia) Magyarorszag. 2022. 01. 27-29. (lecture)

ACKNOWLEDGEMENT

I would like to take this opportunity to thank all those who have contributed to the success of
my PhD work so far. This work would not have been possible without the help of my supervisor
Prof. Dr. Gyulai Rolland, who shared his knowledge and helped me to learn the principles of
the profession. Thanks to his professional guidance, commitment and enthusiasm for the
profession, he has shown me a great way to achieve the right goal and has contributed to the

success of the TDK work on which this PhD thesis is based.

I would like to thank Dr. Peter Olah for his help in processing the statistical data and evaluating
the results. I would like to thank all the staff of Translational Medicine, especially Prof. Dr.
Péter Hegyi, who provided me with the opportunity and supportive background for the meta-
analysis workflow, Dr. Zsolt Szakacs, who gave me useful advice during my PhD studies, Dr.
Noémi Gede, who contributed with her sacrificial work to the statistical evaluation of the data,
and Dr. Margit Solymar, who introduced me to the depths of the PROSPERO system. I would
also like to express my gratitude to the staff of the Institute of Informatics of the University of
Szeged and to the MEDINER Kft. Directors of the VISIONAIL project. | would also like to
thank my colleague, Dr. Szabina Horvath, who supported me all the time and thanks to her
useful advice, the daily workflow went smoothly. I would also like to express my gratitude to
my Family and Husband, who showed me the way and stood by me with love and support. The
current health epidemic COVID-19 and its consequences have not prevented me from
conducting the present PhD examination, and | would like to thank the members of the

examination board.

Financial support for the implementation of the studies and the publication of the papers was
provided by GINOP 2.3.2.-15-2016-00048, EFOP-3.6.2-16-2017-00006, EFOP 3.6.2-16-2017-
00009, EFOP 3.6.3-VEKOP-16-2017-00009, OTKA K_18 128210, TKP-23-1/PALY-2020.



