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Abstract. Background and aim: The Italian data on psoriasis are partial and, in most cases, come from mono-
centric studies, not representative of the population. Our aim was to conduct a systematic review of the avail-
able evidence in order to get the overall picture of the Italian epidemiology (prevalence and incidence); burden
of disease (direct and indirect costs, the impact on quality of life); comorbidities; and finally, the patients’
satisfaction and acknowledgement of both the disease and the care services available. Mezhods: This system-
atic review followed the guidelines of the Cochrane Collaboration and the Prepared Items for Systematic
Reviews and Meta-Analysis (PRISMA) 2020. The literature search was conducted on PubMed/Medline and
Scopus. Results: Out of 387 retrieved articles, 41 were included in the analysis. Psoriasis is a frequent condi-
tion in Italy: the prevalence is between 1,8% and 4,8% and the incidence is between 107,742 and 230,62 per
100.000 person-years. The most frequent comorbidities associated to psoriasis are: diabetes, hypertension,
obesity, depression, cardiovascular diseases, hypertriglyceridemia, and hypercholesterolemia. The quality of
life and severity of the disease are mostly affected by other concurrent diseases, early onset of the disease, low
income, and low level of education. The costs of psoriasis were estimated between 500 euro and 15.000 euro
depending on the disease’s severity, the treatments used and hospitalization. Conc/usions: In conclusion, pso-
riasis is a high-impact chronic disease. It is therefore fundamental to advocate a multidisciplinary approach
to obtain a better health outcome, the patients’ management and the cost savings could benefit from it.
(www.actabiomedica.it)
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Introduction

Psoriasis is a chronic, inflammatory, immunologi-
cal and systemic disease, affecting men and women of all
ages and races (1, 2). Despite the genetic predisposition
of the psoriasis, several extrinsic (3, 4) (e.g., mechani-
cal stress, environmental pollution, drugs, vaccines, in-
fections, smoke, alcohol) and intrinsic (e.g., metabolic
syndrome, obesity, diabetes mellitus, dyslipidemia, hy-
pertension, stress) risk factors play an important role
in its occurrence (5-8). Symptomatology may largely
vary depending on the severity of the disease; however,

itching, pain, burning of the skin (due to red scaly
plaques) are the most common, substantially impacting
the quality of patients’ life. Moreover many comorbidi-
ties can be associated with the disease (9), that is show-
ing an upward trend worldwide (10, 11). Depending
on the region, the prevalence varied from 0.09% in the
United Republic of Tanzania to 11.4% in Norway (12).
Furthermore, psoriatic patients may also be affected
from psoriatic arthritis. The main symptoms of psoriatic
arthritis are joint pain, stiffness and swelling. In most
cases, the skin manifestation of psoriasis precedes the
joint manifestation of psoriatic arthritis (13).
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Being a chronic and disabling disease, psoriasis
causes great physical, emotional, and social burden; that
inevitably leads to a considerable use of both health-
care and economic resources. Quality of Life (QoL),
in general, is often significantly impaired; disfiguration,
disability and loss of productivity are common chal-
lenges for people with psoriasis (14). Despite scientific
advances, there is still not a unique or defined treat-
ment. Nevertheless, many new pharmacological drugs,
especially immunological therapies became available in
the last decades (15). However, due to the high costs
of clinical trials, the treatments (phototherapy, topical
drugs, systemic drugs including immunotherapy) are
getting more and more expensive for both patients and
the national healthcare system (16). In light of this, and
considering that the Italian national healthcare system
was funded on universality, equity, and solidarity princi-
ples, it is of paramount importance to understand both
the national and the regional epidemiology of diseases
in order to allocate resources and funding efficiently, es-
pecially in a limited financial resource setting (17).

In Italy, psoriasis cases are not compulsory recorded
and therefore it is complicated to find incident and preva-
lent reliable and continuous data over time. As a result,
incomplete and not homogeneous data, that often come
from only one region or from a specialized clinic are avail-
able. Moreover, another research conducted in popula-
tions from around the world reported a greater variation
of epidemiology (incidence and prevalence), burden and
costs for psoriasis and psoriatic arthritis when specific re-
gions of the country were considered (14).

Our aim is therefore to conduct a systematic review
of the evidence available in literature to get the overall
picture of: the nationwide epidemiology (prevalence and
incidence); the burden of disease (direct and indirect costs,
the impact on QoL); the prevalence of comorbidities; and
finally, the patients’ satisfaction and acknowledgement of
both the disease and the care services available.

Materials and methods

This review was conducted in accordance with
the Prepared Items for Systematic Reviews and
Meta-Analysis (PRISMA) (18). The research proto-
col was developed in advance, shared and discussed in
team and fully approved before starting the review.

PubMed/MEDLINE and Scopus were con-
sulted (the 16™ June 2021) using a pre-determined
combination of free text and MeSH (Medical Subject
Headings) keywords (supplementary Table 1).

Inclusion/exclusion criteria

All the studies that explored the Italian preva-
lence, incidence, burden of the disease and its direct
and indirect costs, and comorbidities were included
among the possible outcomes of interest (Table 1). A
further outcome of interest was also to explore the pa-
tients’ knowledge about the availability of care paths
dedicated to them. The inclusion and exclusion criteria
have been declined according to the Population, Expo-
sure, Outcome, Study design - Population, Exposure,
Outcome and Study design (PEOS)(details in supple-
mentary Table 2).

Studies selection and data extraction

Studies selection was conducted by two authors
(L.B. and G.C.) in a two-step process. During the
screening process any disagreements between the re-
viewers were discussed until consensus was reached,
or consulting a senior author (V.G.). Data extrac-
tion was performed by two authors (L.B. and G.C.)
under the supervision of a third author (V.G.), and
reported in a standardized ad hoc spreadsheet devel-
oped in Excel (for Windows). The spreadsheet was
pre-piloted on ten randomly selected articles and
modified accordingly.

Results
Studies selection

A total of 387 articles were retrieved; however, 88
articles were immediately removed because duplicate.
Further 236 articles were removed, remaining 63 eligi-
ble articles. However, at the end of the second screening,
22 articles were removed (based on inclusion/exclusion
criteria). A detailed description of exclusion reasons is
reported in supplementary Table 3 (19-40). At the end
of the screening process, a total of 41 articles were de-

finitively included (16, 17, 41-79) (Figure 1).
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General characteristics of included studies

The first identified work dates back to 1984 (77),

while the latest work appears to be published in the course

of 2021 (70). Regarding the geographical distribution,
some of them (n=5) (16, 42,49, 68, 79) were international
studies in which Italian data were collected and analyzed
as well. The remaining articles were representative of
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Figure 1. Flow chart of the selection process of the identified articles.
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the country, because national based (n= 10) (17, 41, 55,
57-60, 71, 74, 75) or because multi-centric studies with
at least two regions included (n= 8) (43, 44, 47, 50, 56,
68, 69, 78). The remaining half of the studies consisted
of single-center studies (n= 18) (45, 46, 48, 51-54, 61-66,
70, 72, 73, 76, 77). Focusing on the multi-center stud-
ies, almost all involved at least one center belonging to a
region of northern, central and southern Italy, with the
exception of the study conducted by Caldarola et al, (80)
which involved two centers, both (Rome and L’Aquila)
representative only of central Italy.

Regarding the study design, half of the identi-
fied studies are cross-sectional studies (n= 20) (41-47,
54-56, 58, 60-62, 67, 74-77, 79), followed by cohort
studies (n=8) (48, 50-53, 59, 70, 78), of which three
are retrospective studies (48, 51, 70). The remaining are
case-control (n=7) (62-64,66,69,72,73), of which one
is a hospital based study(69); reviews (n=5) (16,49, 57,
68, 71) and, lastly, one mathematical simulation(17).

Regarding the outcomes considered, in most cases
the studies evaluated more than one outcome at the
same time. Specifically, the prevalence was measured in
9 studies (46, 49, 62, 68, 71, 74-77), the incidence in
4 studies (49, 53, 68, 71), comorbidities were analyzed
in 19 studies (41, 42, 47, 48, 51, 52, 54, 55, 58, 61-66,
69, 70, 72, 76), the degree of severity of the disease was
measured in 9 studies (41, 42, 47, 48, 51, 52, 54, 55,
58, 61-66, 69, 70, 72), the costs (both direct and in-
direct) were estimated, also through simulation with
mathematical models (17), in 11 studies (16, 17, 41, 48,
50, 56, 57, 59, 60, 78, 79). Lastly, the QoL of patients
with psoriasis was evaluated in 4 studies (17, 44, 45, 50);
awareness and satisfaction with the level of health as-
sistance received in 7 studies (41, 43, 44, 54, 55,67, 73).

Prevalence and incidence

A total of 9 studies assessed the prevalence (n=6 for
psoriasis; (46, 62, 68, 71, 74, 75); n=4 for psoriatic ar-
thritis and (46, 49, 71, 77). one study combined psoriasis
and psoriatic arthritis together (76)). Prevalence widely
ranged based on the setting assessed. Indeed, the preva-
lence of psoriasis among the general population ranged
between 4.5% and 4.8% (62), whereas, in the hospital set-
ting (including both inpatient and outpatient individu-
als) the prevalence ranged between 1.8% and 3.1% (71).

Regarding psoriatic arthritis, the prevalence in the general
population was assessed in a single study which, however,
combined psoriatic arthritis and psoriasis together, re-
porting a prevalence value of 939 subjects per 100,000
(in women the prevalence is found to be 776 per 100,000,
while in men 1,135 per 100,000) (76). In the hospital
setting, the prevalence of psoriatic arthritis, among pso-
riatic patients, ranged between 4.7% and 47.1% (71). Fi-
nally, only one study, however rather dated, evaluated the
prevalence of the different forms of psoriasis in subjects
diagnosed with psoriasis, in particular, 85% were affected
by psoriasis vulgaris, 10.5% by eruptive psoriasis, 2.5 %
erythrodermal psoriasis, and 2.5% pustular psoriasis (46).
Details are reported in supplementary Table 4.
Incidence of psoriasis was estimated in three of
the included studies (49, 68, 71), whilst, only one study
assessed the incidence of psoriatic arthritis (53). Values
for psoriasis were found to be between 107.7 (49) and
230 (68) per 100,000 per year, while the cumulative
rate over the 5-year course was found to be between
2.30-3.21 cases per 1,000 people per year (71). Regard-
ing psoriatic arthritis, the data show an incidence rate
of 22.59 per 100,000 patients / year, equally distributed
between the two sexes (20.14 per 100,000 / year for
women; and of 25.36 for 100,000 / year for men).

Comorbidities

Among the 18 studies (41, 42, 47, 48, 51, 52,
54,55, 58, 61-66, 69, 70, 72) assessing comorbidities,
3 studies simultaneously reported data for both
psoriasis and psoriatic arthritis (41, 42, 52), while the
remaining of the studies focused only on psoriasis.

The most frequently studied diseases were diabe-
tes (n = 10), hypertension (n = 8) and obesity (n = 6).
Among these, the prevalence of diabetes varied between
4% and 62% of patients with psoriasis and in 30% of
patients with psoriatic arthritis, depending on the study
considered. Details are reported in supplementary table
5. While the prevalence of hypertension was found to
be present in 13% -73% of patients with psoriasis and
in 32% of patients with psoriatic arthritis (supplemen-
tary table 5). Finally, obesity is present in between 9%
and 46.5% of patients with psoriasis and 36% of patients
with psoriatic arthritis (supplementary table 5). However,
even depression, although less frequently explored, was



Acta Biomed 2022; Vol. 93, N. 6: ¢2022332

11

found to be a co-pathology in 4% -62% of patients with
psoriasis and in 30% of patients with psoriatic arthritis,
while cardio-vascular diseases, even infrequently studied,
show complicate the clinical picture of approximately
7% -86.4% of psoriatic patients and 13.6% of psoriatic
arthritis patients (supplementary table 5). Risk factors
for cardiovascular diseases such as hypertriglyceridemia,
hypercholesterolemia and a high value of the Framing-
ham risk score were also found to be frequently present in
patients with psoriasis (from 18% to 38% of the subjects
analyzed) (supplementary table 5).

Sewverity of disease and quality of life

Disease severity was analyzed in 9 studies (17, 44,
45, 47, 48, 50, 52, 61-63). In all cases, the tool used
was the Psoriasis Area Severity Index score (PASI),
while only two studies used, in addition to the PASI,
other scales, in particular the Body Surface area (BSA)
(45) to evaluate skin involvement, and Psoriasis Dis-
ability Index score (PDI) (47).

The results of the PASI were reported in the stud-
ies in very dissimilar form, so much so that a real com-
parison was difficult. In fact, in some cases the authors
reported the percentage of subjects with a PASI score
beyond a certain cut-off, in other cases, the average
value was reported, still in others the data referred only
to moderate-severe forms of the disease. However, from
the data collected it emerges that the PASI score is about
4 among patients with psoriasis (44), however, the data
worsens considerably if we focus on moderate or severe
forms, where the average score was respectively 14.7 and
28 (50). The value ranged between 6.9 (47) and 15.2 (61)
among those with chronic plaque psoriasis. This finding
is roughly confirmed in another study which states that
50% of the sample had a PASI score> 10 (45). Finally,
the score is around 13 in psoriatic arthritis patients (52).
Regarding the other two scales used, BAS and PDI, it
was found that in subjects with plaque psoriasis 50% had
an overall severity> 10 (45), while the index of psoriasis-
related discomfort was equal to 28.0, still among those
who were suffering from plaque psoriasis (47).

The perceived QoL was instead measured in 4
studies (17, 44, 45, 50) mainly through two scale: the
Dermatology Life Quality Index (DLQI) and the qual-
ity-adjusted life-year (QUALY') score. The DLQI score

was found to be around 6 for subjects with psoriasis (44),
the data worsened in subjects with moderate or severe
form, in which the score above 10 was achieved by
29.7% and 40.8% of moderate and severe forms, respec-
tively (50). A score greater than 10 was found in 25% of
subjects with plaque psoriasis (45). The only study that
evaluated the QoL through the QALY, showed that the
QoL of patients with moderate and severe psoriasis was
found to be comparable over 10 years of observation
(respectively 6.8 vs 6.6) (17).

Regardless of the type of scale used to assess both
disease severity and QoL, the studies analyzed showed
worse scores among men, early diagnosis, lower income
and educational level (45), and lastly, comorbidities (47).

Patient awareness and satisfaction

Awareness about the pathology and care services,
and satisfaction with the service provided was measured
in all the 7 retrieved studies through the administra-
tion of self-completed questionnaires by the interview-
ees (41, 43, 44, 54, 55, 67, 73). However, questionnaires
used were very heterogeneous, making the univocal as-
sessment of the degree of satisfaction and awareness of
the patients difficult. However, what emerges is that the
degree of satisfaction is generally low with satisfaction
percentages that on average do not exceed 40% (73). In
particular, the aspect that greatly impacted on the degree
of satisfaction is the perceived effectiveness of the therapy
(55). However, the reduced satisfaction in terms of thera-
peutic performance could, at least in part, be due to an
inappropriate clinical evaluation (54). Furthermore, over
60% of the subjects required an adjustment of the therapy
and an endocrinological re-evaluation; finally, over 70%
needed a therapeutic adjustment, and about 20% had to
redefine the rheumatological diagnosis (54). Lastly, from
a multicenter study, well representative of the northern,
central and southern realities of the Italian peninsula,
it emerges that the degree of satisfaction regarding the
health service received is higher in the northern regions
than in the southern ones, in fact, the northern regions
show better performance as they guarantee a greater
number of outpatient visits, and fewer architectural barri-
ers that guarantee better access to facilities (41).

Regarding the level of awareness of the disease,

just over half of the population (= 60%) shows a good
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level of awareness in relation to the diagnosis and clin-
ical course, while the level increases up to 80% when
referring to information related to the disease’s patho-
genesis (44). A better level of awareness was found to
be more frequently associated with women (43), at an
advanced age, highly educated, with at least one af-
fected family member (43, 44), able to use internet and
with higher DLQI score. Finally, greater awareness
was also found to be associated with the type of sources
consulted to search information. The most frequently
consulted sources were the media (19%), followed by
doctors (16%) and other family members (11%) (67).
However, in a multicenter study (well representative
of the three realities north, center and south of the
peninsula), doctors were the most frequently consulted
source in the north compared to southern Italy (67).

Costs and burden of psoriasis

Psoriasis and psoriatic arthritis are pathologies with
rather high costs, mainly due to the need for hospitali-
zation (responsible for about 80% of the total cost) and
the use of systemic therapy (about 20%) (60), especially
biological drugs, which probably led to a disproportion
of the costs of therapy, rather than the costs associated
with hospitalization. However, the above-mentioned
costs were measured in a study conducted in early 2000,
a period in which biologics were not yet widespread. In
fact, a more recent study, from 2014, showed that direct
costs amount to € 15,073 / year per patient for biologi-
cal treatment compared to € 2,166 / year per patient for
standard therapy (78). However, the estimated costs of
treatment were rather variable, since the costs are closely
linked to the degree of severity of the disease and the type
of drugs used. For this reason, a progressive increase in
costs has been observed over the years, that move from
905 €/ year in 1994 (16) (and also found in another study
from 2001) (60) as a total cost of generalized psoriasis, to
€ 8,372 / year in 2006 (direct costs: € 5,690 / year; indi-
rect costs € 2,682 / year) (16). As anticipated, the costs
associated with psoriasis are closely related to the level of
severity, in fact, studies that have focused on evaluating
the direct and indirect costs of the moderate-severe form
have shown an average total cost (direct and indirect)
per patient with moderate-severe psoriasis of € 8,371.61
per year. In particular, the moderate form reported an

estimated total cost of around € 5,000 / year, while the
severe form around € 11,000 / year. For both moderate
and severe forms, the main cost component has to be at-
tributable to direct costs (16).

Two studies focused on the estimation of costs as-
sociated with the use of specific drugs such as cyclo-
sporine (48) and etanercept (17); showing a significant
increase in total costs. In particular, the total cost for
each patient was significantly higher (in each cycle)
for the 4 cycles of cyclosporine treatment compared to
other traditional therapies. The average cost of cyclo-
sporine was found to be € 2,000 per patient per cycle
compared to € 500 for other traditional treatments (48).
The study that evaluated the cost of intermittent treat-
ment with etanercept over 10 years showed an average
total cost of € 40,051 versus € 32,441 for non-systemic
treatment. Also in this case, costs increased when fo-
cusing on moderate to severe forms. However the dif-
ferences between the treatment with etanercept and the
traditional therapy were relatively comparable (55.959
€ for Etanercept, against the 50.045 € of traditional
therapy), in addition, the incremental cost-effectiveness
ratio (ICER) was € 33, 216 / QALY for the group of
patients with moderate psoriasis and € 25,486 / QALY
for patients with severe psoriasis (17).

Regarding psoriatic arthritis, the total cost in
2008 was found to be 1,519 €/ year, before the intro-
duction of biological treatment (direct costs: 943 € /
year; indirect costs: 576 € / year). The costs rapidly in-
creased after introduction of biological drugs, reaching
€ 4,639 / year. The main increase has to be attributable
to direct costs which are € 5,052 / year; while indirect
costs registered a slight deflection (-413 € / year) (16).

A study carried out a more detailed assessment of
the costs of each individual component, obtaining the
following values per patient per year: topical therapy
(€ 13.63), systemic therapy (99.01 €), specialist vis-
its (€ 27.74), day hospital (€ 5.03), hospitalizations
(€ 759.10) with a total cost of € 904.51 (60). Finally, a
recent systematic review at the European level compared
the data of Italian costs with those of other European
countries, finding results that were aligned (57). Accord-
ing to the data collected by the aforementioned review, the
Italian costs were found to be: specialist visits = € 27.74;
day hospital = € 5.03; hospitalizations = € 759.10; topical
therapy = € 13.63; systemic therapy = € 99.01; medical
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and pharmacological treatment = € 112.73 m, with a to-
tal annual cost per patient of € 8,372 (57).

The burden of sickness was also estimated, by
counting the days of work lost. This measure has been
reported by two studies: the first estimated that about
49% of subjects suffering from psoriatic pathology had
experienced a loss of 1-7 working days / year (41), the
second estimated a loss of about 25% of total labor pro-
ductivity, an overlapping percentage (22.5%) as regards
the loss of labor productivity due to attendance (59).

Discussion

From the evaluation of the identified articles it
emerges that, in the Italian context, the studies concern-
ing epidemiology, burden and costs of disease, QoL, se-
verity, as well as awareness and satisfaction of psoriatic
patients, appear to have been published over a rather
long period of time, with the first article published in
1984 (77) and the last one published in the first months
of 2021 (70). Regarding the geographical distribution,
and consequently the representativeness of the entire
national territory, this was rather broad as well. Regard-
ing the study design used, most of the studies analyzed
were cross-sectional, while only four studies were cohort
studies. For this reason, the incidence data were scarce
and fragmented, while a more satisfactory overview was
obtained with regard to the prevalence and comorbid-
ity data. As for psoriasis, the prevalence among general
population was approximately 5%; while in outpatient
the prevalence was slightly lower (among 2-3%). Higher
values were instead associated with the prevalence of
psoriatic arthritis in a hospital setting (5-47%). How-
ever, no differences were observed among the regions.
The incidence of psoriasis, on the other hand, although
referred to a small number of studies, was between
107.742 and 230.62 per 100,000 per year. With regard
to psoriatic arthritis, the data show an incidence rate
of 22.59 per 100,000 patients / year. Comparing Ital-
ian data with those available internationally, it appears
that prevalence of psoriasis is extremely variable across
the globe with the north part of the world affected
the most (81). This might be due to the fact that coun-
tries closest to the equator may suffer of underdiagnosis
and underreporting, and those more at the north suffer

for colder temperatures, which can affect the epidemiol-
ogy and symptomatology of the psoriasis (82). However,
Italian data are comparable with other European studies,
according to which in Germany the prevalence of pso-
riasis was around 2.53%, in Spain it was around 1.43%,
and approximately 1.87% in United Kingdom (68).

Several comorbidities affect the psoriatic subjects
and patients with psoriatic arthritis. In the following
comorbidities occurred the most: diabetes, hyperten-
sion, obesity, depression, and cardiovascular diseases.
The presence of comorbidities was strongly linked to a
lower perceived QoL, as well as to a greater severity of
the psoriasis itself. The worst level of QoL was observed
among male subjects suffering from plaque psoriasis,
subjects whose disease onset was found to be preco-
cious, with a lower income and level of education (45),
as well as the greater presence of comorbidities (47).
Generally speaking, psoriasis is a disease that highly af-
fects the QoL, especially because many different parts of
the body skin can be affected, potentially impacting on
the social relationships of the patients (83), both consid-
ering intimate and public (with low privacy) situations.
Most of the time psoriatic patients feel shamed and per-
ceive the need to hide their disease or their body, highly
affecting their self-confidence (84). Our results are in
line with international literature, according to which
men are more often affected by severe disease, with ear-
lier diagnosis and long disease duration (85).

From the data related to patient awareness and satis-
faction, it emerged that the percentages of satisfaction on
average do not exceed 40%. In particular, the parameters
with the greatest impact on satisfaction concern the effec-
tiveness of the therapy received. This result is in line with
previous international publication, according to which a
large proportion of individuals expressed dissatisfaction
with therapies, and the proportion even increase when
focusing on severe psoriasis (86, 87). In fact, based on
our results, about 30% of subjects require an adjustment
of the therapy over time and about 60% a redefinition
of the diagnosis or an endocrinological/rheumatological
re-evaluation; emphasizing the importance of a multidis-
ciplinary approach to the disease. However, satisfaction
also passes through the quality-of-service delivery (88),
and with respect to this, the literature data showed a dis-
crepancy between the northern and southern regions. In
fact, patients followed in northern structures expressed
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greater satisfaction due to easier accessibility to clinics
both in terms of hours and in terms of architectural bar-
riers. As far as awareness is concerned, just over half of
the interviewees showed to have a good knowledge of the
diagnosis and the clinical course, an even greater percent-
age are aware of the pathogenesis of the disease, especially
in women. These data show that much still needs to be
done, not only in terms of greater flexibility and reduction
of architectural barriers, but also in terms of an integrated
and multidisciplinary approach to these types of patients,
who require prolonged care, therapeutic reassessment and
a diagnostic re-evaluation over the years (89). The most
used sources for information on the disease were the me-
dia (19%), followed by physicians (16%) and other fam-
ily members (11%). However, physicians were the most
frequently consulted source in the north compared to
southern Italy. Therefore, extensive counseling activities,
as well as care in the disclosure of correct information also
through the most common communication channels cur-
rently available (including institutional websites and so-
cial media) could represent important allies (90). Indeed,
increasing evidence showed that internet, and in general
the web, is an increasing source of information, also for
rheumatological diseases (91, 92). In light of this, physi-
cians, health institutions and public health experts should
monitor social networks and websites so that the infor-
mation conveyed through the internet could be reliable,
understandable and true (90, 93).

Finally, the costs of the disease were taken into ac-
count. Hospitalization and systemic therapy make pso-
riasis and psoriatic arthritis pathologies with rather high
costs. In fact, an estimate of over € 15,000 per patient
per year is passed for the moderate-severe forms, to
about € 500 per patient per year in the less severe forms,
which do not require systemic treatment (69). The main
determinants of the increase in costs are the severity of
the disease and the drug treatment used. In fact, the in-
troduction of biological drugs, although it has had an
improvement in the management of these patients, has
significantly increased the health costs associated with
the care of these subjects (56). In addition to the esti-
mate of direct and indirect costs, the disease burden was
estimated by counting the days of work lost, on average
about 1-7 days of work lost per year.

The results of this review show a strong lack of
knowledge that is still widespread in many areas related
to psoriatic disease. First of all, there are very few studies

estimating the incidence of the disease in Italy. Further-
more, great heterogeneity emerged in the method of
collecting data, which is not always clearly stated. This is
a crucial element, since collecting epidemiological data
as valid as possible is essential both for the control of
the disease and for the development of adequate clinical
treatment and intervention planning. Obtaining more
reliable data on the incidence and prevalence is impor-
tant for caring out appropriate health planning. Epide-
miological data are, in fact, fundamental to understand
the phenomenon and its evolution over time, as well as
it allows us to evaluate how much the investments made
have actually achieved the desired objectives (94). It is
particularly true today, during which limited financial
resources are available for the healthcare system (95).

Possible areas of future research should include,
on the one hand, the conduct of studies with greater
rigor and methodological quality, especially as re-
gards data collection, as well as greater investment in
prospective studies, such as to allow for the collection
of more evidence on the estimate of the incidence.
Furthermore, the development of multicenter studies
with a representativeness of the whole national ter-
ritory appears to be preferable compared to mono-
centric studies. This would simultaneously allow for
greater uniformity of the information collected, con-
cretely allowing greater comparability over time, and
between the various Italian regions.

Limitations and strengths of research

The results showed in this review must be read with
caution since the methodologies adopted in the individ-
ual studies included were rather heterogeneous limiting
a direct comparison. In fact, the criteria with which the
subjects were recruited were different (for example, dif-
ferent level of severity of the disease or different setting),
as well as the way in which psoriasis was diagnosed (in
some studies the diagnosis was self-reported, in others,
however, it was secondary to clinical / laboratory evalu-
ation). Wide variability was also found in the sampling
techniques that included: questionnaires, examinations
clinical, combination of questionnaires and clinical ex-
amination. The ways in which the various outcomes of
interest were measured also differ largely in the various
studies. For example, cumulative incidence or punctual
incidence. The costs, were estimated as general costs of
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the disease, costs for the use of some specific drugs, or
differentiating direct and indirect costs expressed in euro
or in QALY. This difference in methodologies neces-
sarily affected the quality and comparability of the data
collected. Moreover, the high heterogeneity both in qual-
ity and content of retrieved studies, prevented us from
perforrning a quantitative assessment, as for instance a
meta-analysis. However, our study has some important
strengths. To the best of our knowledge this is the first
systematic review that assessed a broad set of outcomes
related to psoriasis and psoriatic arthritis at the Italian
level. Actually, previous reviews only focused on one or
few outcomes as for instance prevalence (71) or incidence
and prevalence (68), but none of them also assessed costs,
burden, awareness and comorbidities. Furthermore, most
of the previous reviews had not selectively focused on the
Italian nation, thus including only a few specific studies
from the Italian context (49). Nevertheless, despite the
broad approach implemented, a limited number of stud-
ies have been retrieved for each endpoint, limiting the
possibility to draw strong and definitive conclusions.

Conclusions

Data on psoriasis epidemiology available in Italy
are scarce and diflicult to compare due to the different
study methodologies. The complexity of the disease
and the strong impact in terms of quality and sever-
ity urgently call for a multidisciplinary approach. In
particular, more attention should be paid to subjects
with early onset of the disease, with low income and
low level of education, since these were found to be the
factors most frequently associated with greater severity
and worse QoL.

In conclusion, psoriasis appears to be a chronic
disease with a strong impact on both the individual
and the entire National Health Service. Psoriasis, in
fact, in addition to burdening in terms of severity, QoL
and lost work days, also has a strong impact in terms
of assistance and treatment costs. For this reason, a
complete and comprehensive knowledge on psoriasis
epidemiology and burden is of paramount importance
for improving the QoL and diseases management, as
well as reducing the costs that affect both patients and
health care service. This data may contribute in a better
allocation of limited financial resources.
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APPENDIX

Supplementary Table S1. PubMed search strategy.

Set | Keywords

1 (Psoriasis[ Title/Abstract] OR “psoriatic arthritis”[ Title/Abstract] OR psoriasis[ Title/Abstract] OR “pustulosis palmaris et
plantaris”[ Title/Abstract] OR “palmoplantaris pustulosis”[ Title/Abstract] OR “pustular psoriasis of palms and soles”[ Title/
Abstract] OR psoriasisfMeSH Terms] OR “arthritis, psoriatic’[MeSH Terms])

2 (Epidemiology[MeSH Terms] OR Pharmacoepidemiology[MeSH Terms] OR Incidence[MeSH Terms] OR

Prevalence[ MeSH Terms] OR Health Knowledge, Attitudes, Practice[MeSH Terms] OR Attitude to Health[MeSH
Terms] OR Health Education[MeSH Terms] OR Complications [MeSH Subheading] OR “Global Burden of
Disease”[MeSH Terms] OR “Cost of Illness”[MeSH Terms] OR “Illness Cost”[ Title/Abstract] OR “Illness Costs”[ Title/
Abstract] OR “Cost of Sickness”[Title/Abstract] OR “Sickness Costs”[ Title/Abstract] OR “Sickness Cost”[T'itle/
Abstract] OR “Burden of Illness”[ Title/Abstract] OR “Illness Burden”[ Title/Abstract] OR “Illness Burdens”[Title/
Abstract] OR “Disease Burden”[Title/Abstract] OR “Disease Burdens”[ Title/Abstract] OR “Costs of Disease”[ T'itle/
Abstract] OR “Disease Cost”[Title/Abstract] OR “Disease Costs”[ Title/Abstract] OR “Economic Burden of

Disease”[ Title/Abstract] OR “Burden Of Disease”[ Title/Abstract] OR “Burden Of Diseases”[ Title/Abstract] OR “Cost
of Disease”[Title/Abstract] OR “Epidemiology”[ Title/Abstract] OR “Pharmacoepidemiology”[Title/Abstract] OR
“Incidence”[ Title/Abstract] OR “Prevalence”[Title/Abstract] OR “Knowledge”[ Title/Abstract] OR “Attitude”[ Title/
Abstract] OR “Practice”[ Title/Abstract] OR “Health Attitude”[ Title/Abstract] OR “Health Education”[ Title/Abstract]
OR “Complications”[ Title/Abstract] OR “sequelae”[ Title/Abstract] OR “sequels”[ Title/Abstract])

3 | Italy[Title/Abstract]

Research sets 1,2, and 3 have been combined with the Boolean operator AND

Supplementary Table S2. Inclusion and exclusion criteria according to the acronym PEOS (Population, Exposure, Outcome, Study
design - Population, Exposure, Outcome and Study design).

Detail
Inclusion | P: population = subjects of any age affected by psoriasis
criteria E: exposure = psoriasis (in any form)

O: outcome = epidemiology (incidence / prevalence), burden (expressed with any measure, for example QUALY,
DALY, etc.), costs (direct and indirect) of the disease, progress of complications associated with psoriatic disease, atti-
tudes / knowledge / behavior of psoriatic subjects about the diagnostic-therapeutic (assistance) paths available to them
S: study design = observational studies (cohort, case-control, transversal), trials, reviews

Exclusion | P: population = subjects not affected by psoriasis or studies in which psoriatic patients are included to evaluate the
criteria progress of other diseases

E: exposure = other than psoriatic disease

O: outcome = efficacy of pharmacological and non-drug therapy, sensitivity / specificity of diagnostic tools, compar-
ison between drugs, comparison between instrumental and non-instrumental diagnostic tests, risk factors, protective
factors, attitudes / knowledge / behavior of psoriatic subjects on different aspects with respect to care pathways

S: study design = book chapters, letters or comments.

Supplementary Table S3. Detailed description of exclusion reasons.

References Number of studies Reason of exclusion

(19-26) 8 Data from Italy not available or not extractable
(27-34) 8 Full text not available

(35) 1 Aggregated data for different rheumatological diseases
(36) 1 Different outcome

(37) 1 Not adult population

(38) 1 Duplication of previus study

(39, 40) 2 Sub-sample of patients (not general population)
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