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Abstract

This doctoral thesis focuses on psoriasis vulgaris and its therapy, especially biologic
agents and their safety profiles. The objectives of this research were to identify
prognostic factors of severe psoriasis, compare the safety profiles of different
therapy types (topical compounds, non-biologic systemic agents and biologic
agents) and those of biologic agents themselves (adalimumab, etarnecept,
infliximab, secukinumab, ustekinumab). A total of 289 psoriatic patients were
followed up for 30 months; these were divided into 3 groups according to therapy
type. Comorbidities, epidemiological parameters, and rates of adverse events were
compared between the three groups and, also, between each of the 5 biologic agents,
and the data were statistically analysed. It was concluded that psoriasis severity is
directly related to an increased risk of cardiovascular disease, depression,
hyperuricemia, and nonspecific noninfectious liver disease. Male gender, increased
height, early age at disease onset, viral upper respiratory infections and periods of
hormonal changes seem to be prognostic of higher levels of psoriasis severity. When
comparing therapy types, biologic agents were the most effective therapies;
however, they were associated with higher rates of adverse events and treatment
discontinuation. A higher incidence of adverse events was observed among
adalimumab- and infliximab-treated patients, with ustekinumab found to have the
safest profile. Our results demonstrate that a personalized approach, including
evaluation of a patient’s risk profile, is necessary before commencing a biologic.

Further research is warranted to confirm the findings of this study.

Keywords: adalimumab, biologic agents, etarnecept, infliximab, psoriasis
prognostic factors, psoriasis vulgaris, safety profile of biologic agents, secukinumab,

ustekinumab



Abstrakt

Disertacni prace je zamétena na psoriazu vulgaris, jeji terapii, zejména na biologicka
l1é¢iva a jejich bezpecnostni profil. Cilem vyzkumu bylo stanovit prognostické
faktory tézké psoridzy, porovnat bezpecnostni profil riznych typu terapie psoridzy
(topicka lécba, nebiologicka systémova 1éCiva a biologické preparaty) a vzajemné
porovnat jednotlivé biologické preparaty (adalimumab, etarnecept, infliximab,
secukinumab, ustekinumab). Sledovali jsme 30 mésicii 289 pacientl s psoridzou;
podle typu lécby byli rozdéleni do 3 skupin. U jednotlivych skupin pacienti
1é€enych biologickymi léCivy jsme porovnavali komorbidity, epidemiologicke
parametry a Cetnost nezadoucich ucinkil. Data jsme statisticky analyzovali. Zjistili
jsme, Zze zavaznost psoridzy zvysSuje riziko kardiovaskuldrnich onemocnéni, depresi,
hyperurikemii a nespecifické neinfekéni onemocnéni jater. Vysledky naznacuji, Ze
muzské pohlavi, vyssi télesnd vySka, manifestace onemocnéni v mladSim véku,
virové infekce hornich cest dychacich a obdobi hormonalnich zmén jsou
prognostickymi rizikovymi faktory pro zavazné formy psoriazy. Lécba psoriazy
byla nejucinngjsi biologickymi prepraty, provazela ji vys§i mira nezadoucich u€inkt
a nutnost preruSeni lécby. Vyssi vyskyt neZadoucich UCinkd byl pozorovan u
pacienti léCenych adalimumabem a infliximabem, nejbezpecnéjSim byl
ustekinumab. Vysledky naznacuji, ze pted zah4jenim biologické 1é¢by je nezbytny
personalizovany pfistup, v€etné¢ vyhodnoceni rizikového profilu pacienta. Vysledky

studie vyzaduji dalsi vyzkum.

Klic¢ova slova: adalimumab, biologicka 1é¢ba, etarnecept, infliximab, prognostické
faktory psoridzy, psoriaza vulgaris, bezpecnostni profil biologicych preparati,

secukinumab, ustekinumab



Introduction

Psoriasis vulgaris is a chronic inflammatory skin disease with a prevalence estimated
to be 1.5-4.7%. Severe psoriasis is nowadays seen as a systemic inflammatory
disease with an increased risk of complications such as metabolic syndrome,
cardiovascular and gastrointestinal disease (Votrubova et al., 2014) (Juzlova et al.,
2016) (Lotti et al., 2010). These patients live roughly 3-4 years less than psoriasis-
free individuals (de Oliveira et al.,, 2015). Understanding how different
comorbidities and epidemiological factors are related to psoriasis severity can help

estimating patients’ clinical outcome.

Biologic agents (BAs) are considered the most effective type of therapy (Zweegers
et al., 2016). Apart from clinical trials, there are few real-world consistent and solid
long-term studies on the safety of these agents compared with the other forms of
therapy. With the implementation of longer follow-ups, reports of serious adverse
events are slowly emerging (Kothary et al., 2011). Moreover, often, patient
populations included in clinical trials not always reflect those encountered in our
daily clinical practise (Topaloglu Demir et al., 2020). Thus, it is not always easy to
select a BA instead of another to treat a specific patient. In this fashion, comparing
the safety profile of different BAs in real life is essential to improve clinicians’

decision making.

Hypothesis and objectives

Hypothesis



1. Assumption that severe psoriatic patients have a different patient history than
patients with less severe disease

2. Assumption that BAs have a different safety profile than topical therapy or
NBSA

3. Assumption that different BAs have different safety profiles

Objectives

1. To establish possible trigger and prognostic factors of severe psoriasis.

2. To compare the occurrence of adverse events in three groups of psoriatic
patients on different therapeutic regimens, aiming to determine the type of
therapy with the lowest safety profile.

3. To investigate and compare possible differences in the occurrence of adverse
events in individual groups of patients with psoriasis treated with different

biologic agents.

Material and methods

This is a cross-sectional observational study incorporated in a prospective study,
where a population of 289 psoriatic patients was followed for 30 months. A total of
118 patients were under topical therapy, a different group of 98 patients used non-
biologic systemic agents (NBSA) (34 used acitretin, 13 were on cyclosporine and
51 were treated with methotrexate), the last group included 124 patients on BA (11
on infliximab, 17 on secukinumab, 22 on etanercept, 33 on ustekinumab and 41 on

adalimumab).

The only exclusion criteria were unwillingness to participate in the study or usage

of any agent for less than 8 weeks.



Patient history was obtained by means of a questionnaire. A variety of comorbidities
and epidemiological factors between the 3 groups of patients treated differently was
studied, attempting to establish possible trigger and prognostic factors of severe

psoriasis.

Once our study started, all patients were requested to attend regular follow-up visits
every three months. During these visits, detailed records of each patient’s status,
disease progression, and possible adverse events were obtained. Complete physical
examinations were performed, and BSA (body surface area) plus PASI (Psoriasis
Area Severity Index) scores recorded at each visit. Furthermore, urine, and blood

collected for basic laboratory tests.

Adverse events were grouped according to the System Organ Class of the Medical
Dictionary for Regulatory Activities (version 16.0) (SAS, 2013), that is according to
each affected system. All adverse events and lab results corresponding to each six-
month interval were carefully paired with the type of therapy or the biologic agent

used during the very same time interval. Results were then statistically processed.

Detailed information on the methodology of each study is provided in the doctoral

thesis.

Results

Table 1 Suggested psoriasis prognostic factors

Viral upper respiratory Hormonal
Increased Early age of
Male gender ' infections as a trigger changes as a
height onset .
factor trigger factor




p<0.001* p<0.001* p<0.001* p=0.049* p=0.045*

Table 2 Conditions associated with moderate-to-severe psoriasis

' Increased | Nonspecific noninfectious liver
Depression ) ) Hyperuricemia )
cardiovascular risk disease
p=0.020* p=0.044%* p=0.031* p=0.005%*
100%
80%
60%
40%
20%
0%
Topical Conv. syst.  Biological
therapy agents therapy
(n=75) (n=65) (n=97)

Fig. 1 Comparison of the overall incidence of AEs between patients treated with

different types of therapy during the follow up (p=0.017).

Table 3 Occurrence of AEs arranged by system organ class between patients treated

with different types of therapy during the follow up.

6-month periods Average
(all 6-
System month
organ Th 1 2 3 4 5 periods)
classes and | era
other py 2 , . . -
parameters n (%) n (%) ANO;VA n (%) ANXO;VA n (%) ANXO;VA n (%) ANOV | ANOVA
ANOVA A
11 ,
Respiratory, TT 5(4.2%) 4 (3.4%) 2 (1.7%) 9.3%) 4 (3.4%) <0001
thoracic and NB 10 0.001%; 12 <0.001%; 9 <0.001%; 14 <0.001%; 8 *5 <0.001*
mediastinal | SA | (222%) | 0.001* | (28.6%) | <0.001* | (19.1%) | <0.001* | (29.8%) | <0.001* | (14.8%) | <0.001 -
disorders BA 16 28 25 32 30 *
(17.6%) (28.9%) (25.8%) (33.0%) (28.6%)
TT | 2(L7%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1(0.8%) <0.001*
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mflj;’t‘l‘o S I;f 0 (0.0%) 1 (2.4%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
renal a:d 0.667; 0.170; 0.032%; 0.013%; 0.278;
* *
urinary | BA | 1(11%) | 070 | 3@aw | OV | @ | OO | ssam | OO | 3200 | 0280
disorders
TT | 0(0.0%) 0 (0.0%) 1(0.8%) 0 (0.0%) 1(0.8%)
Oral cavity- I —qp 0.327; 0.035%; 0.542; 0.032%; 0.773;
0, M 2 0, . b 0, . 2 0, . ’ 0, . 2 *
dli'se;i;eg i sa | 1@2%) | (50 | 000%) | gase | 000%) | ol | 00.0%) | gt | 109%) | (570 | 0.046
BA | 1(1.1%) 4 (4.1%) 0 (0.0%) 4(4.1%) 2 (1.9%)
TT | 0(0.0%) 1(0.8%) 0 (0.0%) 0 (0.0%) 108%) | o001
Gastrointestin | NB o 0.010* ; o 0.287, o 0.032%; o 0.014%; 8 ; .
aldisorders | SA | 4G9 | “gor0¢ | ZG8%) | gogg | 000%) | gozx | 2G3%) | Goiar | (148%) | <0001 | 0002
*
BA | 4(4.4%) 2(2.1%) 4(4.1%) 7(7.2%) 5 (4.8%)
Musculoskel | TT | 0(0.0%) 2(1.7%) 5(4.2%) 9 (7.6%) © 1310/)
etal and =
) NB . <0.001%; ) 0.021%; 5 0.054; ) 0.977; 6 0.759; .
°°'t‘i';:l°l:ve sa | 4G9 | g1 | 2O | goa1¢ | (oew | 0054 | 2@ 0977 | aviw) | o761 | %002
. 15 10 13 ) )
disorders BA (16.5%) (10.3%) (13.4%) 8 (8.2%) 8 (7.6%)
TT | 4(9.8%) 6 2 (3.9%) 23 1l
: (13.3%) : (23.0%) (12.6%) | o.001¢
Infections and | NB 11 0.344; 12 0.067; 10 0.056; 17 0.095; 14 ; 0.010%
infestations | SA | (26.2%) 0.199 (31.6%) | 0.006* | (22.2%) 0.120 (37.8%) | 0.026* | (26.4%) | <0.001 -
BA 15 24 25 26 25 *
(16.7%) (25.0%) (26.0%) (26.8%) (24.0%)
11
0, 0, 0, 0,
TT | 3(2.5%) 4 (3.4%) 1(0.8%) ©3%) acaw |
Infections | NB 6 0.005%; 12 <0.001%; 8 <0.001%; 13 <0.001%; 8 * <0.001*
(vespiratory) | SA | (13.3%) | 0.005* | (28.6%) | <0.001* | (17.0%) | <0.001* | (27.7%) | <0.001* | (14.8%) | <0.001 -
BA 13 28 22 32 28 *
(14.3%) (28.9%) (22.7%) (33%) (26.7%)
TT | 2(4.9%) 4 (8.9%) 1 (2.0%) 3 (3.1%) 223% | 002
NB 5 .
Use of syst. 0.517, 3 (7.9%) 0.611; 2 (4.4%) 0.283; 4 (8.9%) 0.031%; 4 (7.7%) *3 s
antibioties |-SA | (11.9%) | 419 0.193 0.053 0.011% 0.002 | 0003
BA 9 14 11 12 18 "
(10.0%) (14.6%) (11.5%) (12.4%) (17.3%)
T 13 19 15 40 29
(31.0%) (42.2%) (29.4%) (40.4%) (33.0%) | 0.017
Overall
e NB 22 0.123; 24 0.131; 23 0.038%; 27 0.003%; 25 *; 0.017%
°°(°)‘f‘ A::s“e SA | (52.4%) 0.125 (63.2%) 0.132 (523%) | 0.038* | (60.0%) | 0.003* | (47.2%) | 0.016 -
BA 41 55 47 62 55 *
(45.6%) (56.7%) (49.0%) (63.9%) (53.4%)

Note. n = absolute number of patients; TT = topical therapy; NBSA = non-biologic systemic agent; BA
= biologic agent

Table 4 PASI and BSA scores between patients treated with different types of
therapy during the follow up.

6-month periods Average
Type all 6-
zlz Type of 1 2 3 4 5 1(nonth
treatment .
score periods)
Score | ANOVA | Score | ANOVA | Score | ANOVA | Score | ANOVA | Score | ANOVA | ANOVA
T 37 24 2.8 4.8 3.6
PASI NBSA 8.2 0.002* 29 0.899 4.8 0.003* 4.6 <0.001* 39 0.441 0.385
BA 2.8 3.0 1.8 1.8 2.8
TT 5.5 3.4 3.5 6.0 4.1
BSA NBSA 12 0.003* 4.5 0.755 6.7 <0.001* 5.3 <0.001* 43 0.607 0.114
BA 4.8 4.6 2.3 22 33

Note. TT =topical therapy; NBSA = non-biologic systemic agent; BA = biologic agent; PASI = Psoriasis
Area Severity Index; BSA = Body Surface Area
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Number of statistically significant
semesters
N

1
0
Infections of the Overall occurrence Noninfectious renal Musculoskeletal Oral cavity Overall AE
respiratory tract of infections/usage and urinary and connective Aicardare nrrureance
of systemic disorders tissue disorders
antibiotics ) 1) 1 p-value on the border of stat. significance

Fig. 2 Biologic agents’ most frequent AEs during the follow up.

Table 3 Occurrence of AEs among BA-treated patients arranged by system organ

class.
6-month periods Average
System N (all 6-
organ class T 1 2 3 4 5 month
era periods)
and other by &
arameters n xs n xs n = n xs n ’
P ©) | aNova %) ANOVA %) ANOVA %) ANOVA @) | ANOV | ANOvA
ET ) 2 ; ) 5
N | 16.9%) (11.8%) 1(5.9%) 1 (6.8%) 7.8%
AD 9
Disordersof | A | 0(0:0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) (25.0%)
- *
the = 0.326; 0.050%; 0.320; 0.238; o 1" bos
reprm:uctive x | 00.0%) 0.338 0(0.0%) | ¢.048% | 0(0.0%) 0329 | 0(0.0%) 0.244 ©.0%) | 0.005* :
system
UTS 0 (0.0%) © é)% ) 0 (0.0%) 0 (0.0%) © 8%)
SCE 0 (0.0%) 0 (0.0%) 1(1.0%) 0 (0.0%) © 8%)
ET 0, 0, 0, 0, 1
N | 000%) 0 (0.0%) 0 (0.0%) 0 (0.0%) (5.6%)
A/F 0.(0.0%) 0 (0.0%) 0.(0.0%) 1.(3.0%) o 80/)
! 0
Cardiovascul IF o . o 0.099; o 0.132; o 0.884; 0 0.271; «
ar disorders | x| 0 (0:0%) ; 0000%) | g99 | 0O0%) | i34 | 000%) | o0 | (0o%) | o278 | 0028
US 0, 0, 0, 0, 0
T | 000%) 0 (0.0%) 0 (0.0%) 1 (3.4%) 0.0%)
SCE 0 (0.0%) 1(9.1%) 1(8.3%) 0 (0.0%) R 8%)
ET 2 2 5 2 7
N | (11.8%) (11.8%) (29.4%) (13.3%) (38.9%
AD 3 4 ) ) 13
Mutsclulos(:(el A (25.0%) (12.5%) 3(9.4%) 3(9.1%) (37.1%) 0001
csn‘;:c't‘ive F 1) 0o | 0285 2 0.618; 1 0248 [0 6 0oy | O8I 0 - 0.031%
fisene X : 0292 | (20.0%) | 0.631 (11.1%) | 0247 : 0.826 0.0%) | o oogs -
. US 4 N N N 2 :
disorders T (16,7%) 2 (7.7%) 2(7.7%) 2 (6.9%) (6.7%)
SE . o s 1 0
c | 000% 0 (0.0%) 1(8.3%) (10.0%) 0.0%)
ET 3 10 3 5 1
Infections N | (17.7%) (58.8%) (47.1%) (33.4%) (5.6%)
AD 12 ) 12 ) 12 N 13 1 . i
~ and N 387%) | 096 | aggv | 076 | (3gquy | 0410 Go3vy | 0782 Qs | v
infestations
TF 1 5 3 3 5
X | (11.1%) (50.0%) (33.3%) (30.0%) (50.0%

11



Us : 8 5 14 7
T | 2(83%) (30.8%) (19.2%) (48.3%) (23.4%
SE : 3 2 2 6
c | 00.0%) (27.3%) (16.6%) (20.0%) (54.6%
S 169 1 (5.9%) 0 (0.0%) 0.(0.0%) o o )
o/ 0
AD . : 3 5 1
Skin and A | 2639 2 (63%) (12.5%) (15.2%) Q8% | (oo
subcutaneou IF o 0.649; o 0.492; 1 0.594; o 0.037%; 2 =
s tissue x | 000 | gees | OO0 6900 | i | 0260 | CO9%) | gessy | 200% 0050 0.287
infecti )
infections UTS 0.(0.0%) 2(7.7%) 0.(0.0%) 0(0.0%) (3_31%)
SCE 0.(0.0%) 0.(0.0%) 1 (8.3%) 0(0.0%) (1822%
ET 2 8 7 5 0
N | a18%) 47.1%) 41.2%) (33.3%) (0.0%)
AD 10 7 6 9 0
A | (313% 21.9%) (18.8%) (27.3%) 0% | o oo+
Respiratory IF 0(0.0%) 0.132; 5 0.094; 2 0.259; 3 0.204; 5 . 0.289
infections | X OO | ooer | 00w | 0087 | @22 | 0556 | o0 | 0907 | (50.0% | b '
US |1 o) 4 5 13 5 -
T 2% (15.4%) (19.2%) (44.8%) (16.7%
SE : 3 2 2 4
c | 000%) Q7.3%) (16.7%) (20.0%) (36.4%
S| oo 0 (0.0%) 0 (0.0%) 1(6.7%) (5.é%)
d(i:s‘:)';‘:;:s ‘? 0(0.0%) 0(0.0%) 0(0.0%) 1.(3.0%) B é% )
and IF 2 0.001% : 0.367; : ) ) 0.599; 0 0.872;
administrati | X | (22.2%) | o001+ | Q0% | g30g | 000.0%) 000% | o612 | ©0%) | ogre | %8
e UTS 0(0.0%) 1(3.8%) 0 (0.0%) 0(0.0%) a }0/)
. 0
SE 0
0(0.0%) 1(9.1%) 0 (0.0%) 0(0.0%)
C (0.0%)
B 0 8 0 B 0 B 0
Neon] S| oo 0 (0.0%) 0 (0.0%) 0(0.0%) (08%)
eoplasms .
m‘;‘;;‘g‘ﬁ:;“ A2 1eaw 1 (3.1%) 1 (3.1%) 0(0.0%) o 8%)
and IF o 0.778; o 0.732; o 0.732; o 3 0 .
unspecified | x| Q0% | gggg | 0000%) | ga | 000%) oy | 00.0%) ©0%) | " 0.267
(including Us 0
s an)d S oo 0 (0.0%) 0 (0.0%) 0(0.0%) 0%
polyps SE : : : ° 0
= 00w 0 (0.0%) 0 (0.0%) 0(0.0%) 0%

Note. n=absolute number of patients; ETN= etanercept; ADA= adalimumab; [FX= adalimumab;
UST=ustekinumab; SEC= secukinumab

Treatments: means
Current effect: F(4, 74)=2.8947, p=.02771
Vertical collumns denote: means +/-standard errors

0,16 .
0,14

012t
0,10
0,08
' 0,06

DV_1

0,04
0,02
0,00
0,02t

-0,04

etarnece pt infliximab secukinumab
adalimumab ustekinumab
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Fig. 3 Incidence of cardiovascular disorders among BA-treated patients throughout

the study

Table 4 Discontinuation of BAs

Adalimumab | Etanercept | Infliximab Secukinumab | Ustekinumab
(n=41) (n=22) (n=11) (n=17) (n=33)
Autoimmune diseases 1 temp.
(SLE) discont. 0 0 0 0
Erysipel I.temp. 0 0 0 0
. as discont.
Infections I temp
Urinary 0 discont. 0 0 0
Malignancy (breast 1 perman. 1 perman.
. . 0 0 0 .
carcinoma) discont. discont.
Positive QNF-TB I perman. 0 0 0 0
discont.
1 temp.
Pregnancy 0 discont. 0 0 0
Surgical intervention 1 temp. 0 0 0 0
(total knee replac.) discont.
Total 5(12.2%) 2 (9.1%) 0 0 1 (3.0%)

Note.
n:

absolute number of patients; discont.= dicontinuation; replac.= replacement; temp.= temporary;

perman= permanent; SLE= systemic lupus erythematodes

Detailed results of each study are provided in the doctoral thesis.

Discussion

BAs represent the latest step in the therapy of psoriasis (Nast et al., 2015), (Nast et

al., 2017). Thus, one can assume that patients on topical therapy have a lower grade

of disease severity than patients treated with systemic drugs, namely BAs. A variety

of epidemiological parameters was studied aiming for any possible links with

psoriasis severity. Results demonstrated how severe psoriasis is directly related to

an increased risk of cardiovascular disease, depression, hyperuricemia and

nonspecific non-infectious liver disease. Moreover, male gender, increased height,

early age of disease onset (till 25.9 years), and trigger factors such as puberty,

menopause/andropause and viral upper respiratory infections seem to be prognostic

13



of higher degrees of psoriasis severity. Although, some of the above-mentioned
comorbidities and epidemiological characteristics have already been associated with
psoriasis, this research study pioneers increased height and puberty,
menopause/andropause as independent prognostic factors of psoriasis severity. This
study proposes a series of prognostic factors and conditions that can help one
estimating patient’s clinical outcome. Long-term studies comparing the evolution of

psoriasis severity scores in untreated patients are needed to confirm this theory.

BAs have proved to be the most effective therapies (Gisondi et al., 2008) (Piaserico
et al., 2014) (Barker et al., 2011) (Saurat et al., 2008) (Au SC, Madani A, Alhaddad
M, Alkofide M, 2013) (Schmitt et al., 2008), however, consistent and solid data from
long-term studies on the safety of these agents are still lacking when compared with
the other forms of therapy. This study also aimed to compare the occurrence of AEs
in three groups of psoriatic patients on different therapeutic regimens: topical
therapy, non-biologic systemic drugs and biologic agents. During the follow up, BAs
were associated with the lowest safety profile when compared with the other forms
of treatment. Patients treated with BAs showed higher overall rates of AEs, overall
rates of infections, respiratory tract infections, renal, urinary, musculoskeletal,
connective tissue, oral cavity-related disorders, and treatment discontinuation. With
the exception of infections, all the above biologic agent-related AEs occurred more
often in this study than in clinical trials. While the rates of serious AEs were of
borderline statistical significance, those of serious infections were not statistically
significant. Still, biologic agents were the most effective form of therapy when

compared with topical agents and non-biologic systemic agents.

In a third analysis, possible differences in the occurrence of AEs in individual groups
of patients with psoriasis treated with different BAs (adalimumab, etanercept,
infliximab, secukinumab and ustekinumab) was studied. Infliximab-treated patients

showed a high incidence of asymptomatic increased liver enzymes, fatigue,

14



respiratory and skin infections. Adalimumab-treated patients were more often
affected by musculoskeletal disorders and infections of all types. Patients receiving
secukinumab showed higher rates of cardiovascular disorders, respiratory and skin
infections. The group treated with etanercept experienced more musculoskeletal and
reproductive disorders, specifically menstrual disorders. The rates of therapy

discontinuation and serious adverse event did not reach significant values.

A higher incidence of AEs was observed among adalimumab- and infliximab-treated
patients, with ustekinumab found to have the safest profile. Results demonstrate that
a personalized approach, including evaluation of a patient’s risk profile, is necessary
before commencing a biologic. Further research is warranted to confirm the findings

of this study.

This study has several limitations:

1. The study period was not long, and our patient sample was relatively small —
facts that can theoretically limit the detection rates of delayed and/or rare AEs.
Nevertheless, most patients were already being treated for some time at the
time of their enrolment, which can considerably compensate for this

limitation;

2. The fact that patients were already being treated for some time when the study
started: in this fashion, one cannot exclude that some of the diseases assumed
to be related to psoriasis severity were, in fact, adverse events of those same
therapies (ex. liver disease due to methotrexate hepatoxicity).

3. The fact that nine (3.1%) patients were treated concomitantly with both a
NBSA and a BA was not optimal. However, it is quite unlikely that such a
small proportion of the study group may have biased the results;

4. Dose-dependent AEs were not considered; NBSAs are toxic when given at

higher doses (Summary of Product Information - Sandimmun (Ciclosporin),
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n.d.), (Summary of Product Information — Jylamvo (Methotrexate), n.d.),
(Naldi & Griffiths, 2005), (Ho, 2004), (Pathirana et al., 2009), (Bissonnette et
al., 2009).

5. The group of patients on NBSAs included substantially fewer patients than
groups treated with topical therapy or BAs, which may have resulted in wider
confidence intervals.

6. Ideal conditions were if psoriasis severity scores were followed in untreated
patients; however, such conditions are unrealistic because a patient with

severe psoriasis eventually needs to be treated systemically.

It 1s unlikely that information bias has influenced the results since all records were

completed in the presence of the same doctor.

Conclusion

Psoriasis severity is directly related to an increased risk of cardiovascular disease,
depression, hyperuricemia and nonspecific non-infectious liver disease. Male
gender, increased height, early age of disease onset, viral upper respiratory
infections and periods of hormonal changes seem to be prognostic of higher degrees
of psoriasis severity. This research pioneers the use of increased height and puberty,

menopause/andropause as independent prognostic factors of psoriasis severity.

During the study, while BAs were the most effective therapies, they were associated
with higher rates of treatment discontinuation and adverse events in comparison with
other forms of therapy. A higher incidence of adverse events was observed among
adalimumab- and infliximab-treated patients, with ustekinumab found to have the
safest profile. Results demonstrate that a personalized approach, including
evaluation of a patient’s risk profile, is necessary before commencing a biologic.

Further research is warranted to confirm the findings of this study.
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Summary

Psoriasis vulgaris is a chronic inflammatory skin disease with a prevalence of 1.5—
4.7%.

Today, severe psoriasis is seen as a systemic inflammatory disease associated with
an increased risk of complications. Understanding how different comorbidities and
epidemiological factors are related to psoriasis severity can help in estimating a
patient’s clinical outcome; in other words, such factors may help us predict whether
a certain patient will be at high risk of developing the condition.

Severe psoriasis is usually non-responsive to topical agents, phototherapy and,
occasionally, to conventional systemic drugs. In such cases, a group of modern
immunomodulatory drugs known as biologic agents are prescribed. Still, apart from
clinical trials, there are few real-world, consistent and well-designed long-term
studies on the safety of these agents compared with the other forms of therapy. With
the implementation of longer follow-ups, reports of serious adverse events are
slowly emerging.

The objectives of this research were to identify the prognostic factors of severe
psoriasis, compare the safety profiles of different therapy types (topical compounds,
non-biologic systemic agents and biologic agents) and those of biologic agents
themselves (adalimumab, etanercept, infliximab, secukinumab, ustekinumab). A
total of 289 psoriatic patients were followed up for 30 months; they were divided
into 3 groups according to therapy type. Comorbidities, epidemiological parameters,
and rates of adverse events were compared between the three groups and, also,
between each of the 5 biologic agents. Data was statistically analyzed.

It was concluded that psoriasis severity is directly related to an increased risk of
cardiovascular disease, depression, hyperuricemia and nonspecific noninfectious
liver disease. Male gender, increased height, early age at disease onset, viral upper

respiratory infections and periods of hormonal changes seem to be prognostic of
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higher levels of psoriasis severity. When comparing therapy types, biologic agents
were the most effective therapies; however, they were associated with higher rates
of adverse events and treatment discontinuation. A higher incidence of adverse
events was observed among adalimumab- and infliximab-treated patients, with
ustekinumab found to have the safest profile. Our results demonstrate that a
personalized approach, including evaluation of a patient’s risk profile, is necessary
before commencing a biologic. Further research is warranted to confirm the findings

of this study.

Souhrn

Psoriasis vulgaris je chronické zanétlivé kozni onemocnéni s prevalenci 1,5-4,7 %.
Lupénka je systémové zanétlivé onemocnéni se zvySenym rizikem komplikaci.
Stratifikace komorbidit a epidemiologickych faktorii v souvislosti se zadvaznosti
psoridzy pomahaji urcit prognozu a zavaznost formy onemocnéni.

U téZkych forem psoriazy topicka terapie, fototerapie a konvencni systémova lécba
nepiind$i dostatecny klinicky ucinek a je nutnd moderni imunomodula¢ni 1é¢ba
biologickymi léCivy.

Konzistentnich dlouhodobych studii o bezpec¢nosti biologickych léciv v klinické
praxi ve srovnani se studiemi hodnoticimi vyskyt neZadoucich u€inkt pfi tradicnim
zpusobu 1é¢by je vyrazné méné. Dlouhodobd sledovani pacientli léCenych
biologickymi 1é€ivy naznacuji mozny vyskyt zavaznych nezadoucich u¢inkii.
Cilem vyzkumu bylo stanovit prognostické faktory téZké psoridzy, porovnat
bezpecnostni profil riznych typa terapii (topicka terapie, nebiologicka systémova
1é¢iva a biologickd 1é¢ba) a posoudit ucinek jednotlivych biologickych 1&¢iv
(adalimumab, etarnecept, infliximab, secukinumab a ustekinumab). Vyzkum
sledoval 289 psoriatickych pacientli po dobu 30 mésicii, podle typu terapie byli

rozdéleni do 3 skupin. Byly porovnavany komorbidity, epidemiologické udaje a
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cetnost nezadoucich ucinkli mezi jednotlivymi skupinami lé€enymi danym typem
terapii a jednotliva biologicka 1é¢iva vzajemné (celkem 5). Udaje byly zpracovany
statisticky.

U pacientil se zavaznou formou psoriazy byl vyssi vyskyt kardiovaskularnich
onemocnéni, deprese, hyperurikémie, nespecifickd neinfekéni onemocnéni jater.
formy psoriazy je muzské pohlavi, vyssi vzrist, manifestace onemocnéni v mladSim
véku, virova infekce hornich cest dychacich a obdobi hormonalnich zmén. Ze
sledovanych zplisobii 1é€by byla nelG¢inngjsi terapie biologickymi 1¢éCivy, ale
spojend s vyS$§i mirou nezddoucich G¢inkl a nutnosti prerusit 1é€bu. Z biologickych
pii lécbé adalimumabem a infliximabem. Vysledky vyzkumu prokézaly, ze
personalizovany pfistup hodnotici rizikovy profil pacienta je pted zah4jenim terapie

biologickymi lé€¢ivy nezbytny. Zjisténé vysledky vyzaduji dalsi studie a ovéfeni.
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