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Summary

Psoriasis is among the most common skin diseases, exhib-
iting a wide spectrum of clinical manifestations. Joint in-
volvement in the form of psoriatic arthritis is readily recog-
nised, but both frequency and severity of this manifestation
have long been underestimated. More recently, addition-
al important diseases have been found to be associated
with psoriasis, including the metabolic syndrome (or com-
ponents thereof), cardiovascular diseases, lymphoma, and
anxiety/depression. In the past, psoriasis treatment aimed
at suppressing acute rashes. Current concepts regard psori-
asis as a chronic systemic inflammatory condition and car-
diovascular risk factor. In the light of this concept, long-
term disease control through systemic maintenance therapy
is increasingly recommended by experts. This approach be-
came feasible with the approval of numerous biologics for
the treatment of psoriasis. But to really address all medical
needs of psoriasis patients, a truly interdisciplinary, com-
prehensive management approach is needed. Several na-
tional societies have already published algorithms to ensure
that this need will be implemented in the daily practice of
dermatologists and nondermatologists alike.
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The many dimensions of psoriasis as a
skin disease

Skin diseases are special in as much as it is next to im-
possible to hide them. Visible disfiguration often triggers
reactions ranging from irritation to disgust among others,
explaining to some extend the readily measurable psycho-
logical burden of disease: Psoriasis ranks second only to
depression when the impact of major diseases on quality
of life is quantified [1]. Importantly, the physical burden of
disease is also at least comparable to other major diseases
such as cancer or arthritis [1]. This result is not surprising
considering symptoms such as itch, pain or bleeding, all of
which are regularly reported by patients [2]. With a preval-
ence believed to be in the order of 2% in Europe and North
America, psoriasis is a common disease [3], showing a lin-

ear increase of prevalence over time, with a prevalence at
the age of 18 already in the order of 1% [4]. A manifesta-
tion during childhood or adolescence is thus not unusual.

The classical clinical manifestations of psoriasis are well
demarked: red, infiltrated plaques, covered with a coarse
silvery scaling (fig. 1). Predilection sites include elbows
and knees, scalp, and periumbilical and lumbar regions,
but psoriasis can affect any anatomical site, even at the
same time, thus resulting in the clinical picture of eryth-
roderma. In this case, nail changes might point towards
the correct diagnosis, as psoriasis patients often exhibit pit-

Figure 1

Chronic plaque-type psoriasis. This classical clinical manifestation
of psoriasis is characterised by well demarkated, red, infiltrated
plaques, covered with a coarse silvery scaling. Here, the lumbar
region as a predilection site is affected.
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ting or yellow-brownish patches underneath the nail plate,
depending on whether the psoriatic plaques are located in
the nail matrix or the nail bed, respectively. A manifest-
ation sparing predilection sites, but affecting intertrigin-
ous areas such as axillae or groins, is called inverse psori-
asis. Diagnosis may sometimes be difficult, as scales are
usually absent. Guttate psoriasis is an acute exanthemat-
ic form, starting with disseminated red keratotic papules,
which eventually grow to small plaques. In addition, there
are numerous types of psoriasis that do not exhibit plaques,
but rather pustules, with acute generalised pustular psori-
asis considered a medical emergency needing immediate
therapy.

In the past, the treatment decision was primarily based on
the extent of the disease. Patients with “mild” psoriasis
would preferentially be treated with topical drugs, while
those with “moderate-to-severe” psoriasis would be con-
sidered candidates for photo- or systemic therapies. The
cut-off point was regarded to be in the order of 10% of the
body surface being affected by the disease. As all thera-
peutic options made it difficult to suggest long-term main-
tenance therapy, be it for reasons of practicability (topical
and phototherapies) or safety (phototherapies, acitretin,
ciclosporin A, methotrexate), the treatment goal was to
rapidly control acute rashes (table 1) [5]. Over the last
decade, numerous biologics have been developed and ap-
proved for the treatment of psoriasis. Currently, three bio-
logics inhibiting the function of tumour necrosis factor-al-
pha are approved for this indication, and a fourth approved
drug blocks interleukins (ILs) 12 and 23; it is thought spe-
cifically that inhibition of IL-23 interferes with the devel-
opment of T helper-17 (Th17) lymphocytes, currently re-
garded as particularly important effector cells in psoriatic
inflammation. Their efficacy during induction therapy
seems to be superior to that of conventional systemic drugs,

and lack of cumulative toxicity and drug-drug interactions
makes biologics valuable for maintenance therapy. This ap-
proach is feasible, given their favourable safety profile,
with a slight increase in opportunistic infections (table 2)
[5].

This much-improved therapeutic arsenal allowed the thera-
peutic approach towards psoriasis to be revisited. First, ex-
perts suggested redefining disease severity, as it is clear
that the burden of disease depends not only on the absolute
extent of skin lesions, but on other aspects as well, such as
localisation of lesions [6]. Consequently, many dermatolo-
gists no longer regard psoriasis to be “moderate-to-severe”
only in patients with extensive skin disease in terms of af-
fected body surface, but also whenever psoriasis has a sig-
nificant impact on a patient’s quality of life. One such con-
stellation is significant nail involvement, which — based on
criteria such as percentage of affected body surface area —
would previously not have been considered an indication
for a treatment using biologics. Taking into account the pa-
tient’s substantially reduced quality of life gives allows the
physician also to consider systemic therapies including bio-
logics, for which there is good evidence for satisfactory ef-
ficacy. Second, long-term control of cutaneous signs and
symptoms through maintenance therapy is increasingly be-
ing propagated in the light of convincing safety data, again
specifically of the biologics. Indeed, questionnaire-based
studies over the last 10 years showed that patients were not
at all satisfied with the former approach that aimed at con-
trolling rashes [2]. Third, with ever more potent biologics
being developed for this indication, the concept of com-
plete (or almost complete) clearance of skin symptoms be-
comes feasible.

Table 1: Summary of currently available nonbiological antipsoriatic therapies (modified from reference [5]).

Drug Efficacy* Safety/tolerability during Safety/tolerability during Limitations for maintenance
induction therapy# maintenance therapy# therapy / important end-organ
toxicities
Indicated for mild psoriasis
Glucocorticosteroids +++ +++ + Skin atrophy
Time consuming
Vitamin D derivatives +++ +++ +++ Time consuming
Calcineurin inhibitors ++ ++ Not indicated Time consuming

Off label

Indicated for moderate-to-severe psoriasis

UVB phototherapy +++ +++ Not recommended Time consuming
Carcinogenic?
PUVA photochemotherapy ++++ + Not recommended Time consuming
Carcinogenic
Acitretin + + + Dyslipidaemia
Teratogenicity
Ciclosporin A ++ + + Nephrotoxicity
Hypertension
Methotrexate ++ + ++ Hepatotoxicity
Contraindicated during
pregnancy

PUVA = psoralen plus ultraviolet A; UVB = ultraviolet B
* Semiquantitative grading of efficacy:
Topical therapies: “+” 15% PASI75, “++” 30%, “+++” 45% PASI75

Systemic therapies: “+” 30% PASI75, “++” 50% PASI75, “+++” 70% PASI 75, “++++” 90% PASI75

(PASI = psoriasis area severity index)
# Semiquantitative grading of safety/tolerability: global assessment based on consensus of the authors of the German S3 psoriasis guidelines [5]
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The many dimensions of psoriasis as a
systemic inflammatory condition

As a group, psoriasis patients exhibit numerous other im-
portant diseases more often than expected on the basis of
the prevalence of the respective diseases (table 3) [7, 8].
These include psoriatic arthritis, Crohn’s disease, malig-
nancies, depression, nonalcoholic fatty liver disease, the
metabolic syndrome (or components of it), and cardiovas-
cular disorders [9, 10]. These so-called comorbidities con-
tribute substantially to morbidity and mortality among
psoriasis patients. As comorbidities demand treatment, the
number of drugs taken by psoriasis patients is significantly
higher when compared with controls [11]. The list of
comedications taken by psoriasis patients often comprises
antidepressants, highlighting the so-far somewhat neglec-
ted importance of depression as a comorbidity [12].
Moreover, and like other chronic inflammatory diseases,

PSORIASIS
l Cytokines: TNF-a, 1I-15, IL-17, 11-23, ...
SYSTEMIC INFLAMMATION
!, Kinases: PI3K, PKB, ...

INSULIN RESISTANCE

l NO4,, adhesion molecules, ...

l Recruitment of inflamamtory cells, ...

l Coronary artery disease, ...

Figure 2

The concept of the “psoriatic march” (adapted from reference [25]).
Psoriasis is considered a state of chronic systemic inflammation.
Proinflammatory cytokines typically associated with psoriasis
induce insulin resistance in endothelial cells, characterized by a
reduced release of vasodilating factors such as NO. The resulting
state of endothelial dysfunction comprises additional features such
as expression of adhesion molecules, and provides the basis for
the formation of atherosclerotic plaques.

IL = interleukin; NO = nitric oxide; PI3K = phosphoinositide
3-kinase; PKB = protein kinase B; TNF = tumour necrosis factor

the patients’ life expectancy is substantially reduced, with
cardiovascular diseases contributing most [13].

The association of psoriasis with at least some of these co-
morbidities might be explained in part on the grounds of
shared genetics. Around 40 genes have been found to be
associated with psoriasis [14]. Although the function of nu-
merous of these genes is so far unknown, many of them
point towards a central role of both the adaptive and the in-
nate immune systems [15, 16]. The importance of T-cells in
general and Th17 lymphocytes in particular is underlined
by variants in the genes encoding the IL-23 receptor and in
the untranslated region of IL-12B as indicators of psorias-
is risk [17, 18]. Numerous of these psoriasis susceptibility
genes, including /L23R, are associated with psoriasis and
psoriatic arthritis [19, 20]. The gene CDKAL! is found in
association with psoriasis and type 2 diabetes mellitus as
well as Crohn’s disease [21].

The association of some of these comorbidities with psori-
asis might thus be due in part to common genetics, al-
though this is still under debate [22]. With regard to ma-
lignancies, namely lymphoma and skin cancer, it is unclear
whether they are related to psoriasis itself, or its treatment
[23]. Finally, the increased cardiovascular mortality has
long been attributed to cumulating traditional cardiovascu-
lar risk factors among psoriasis patients [24]. However, this
hypothesis cannot explain why only patients with severe,
but not mild, psoriasis exhibit this increased cardiovascular
risk [25]. Moreover, in a case-control study, coronary artery
calcification — as an indicator for coronary artery disease —
has been shown to be significantly more frequent and more
pronounced among psoriasis patients compared with con-
trols [26].

To explain the increased cardiovascular mortality of pa-
tients with severe psoriasis, the concept of the so-called
“psoriatic march” has been proposed (fig. 2) [27]: Accord-
ing to this concept, psoriasis is a state of systemic inflam-
mation, as numerous biomarkers for inflammation can not
only readily be detected in the patients’ blood, but also cor-
relate well with disease activity. Systemic inflammation in
turn induces insulin resistance, that is, reduced signalling
of the insulin receptor upon binding of its ligand. As the
insulin receptor is expressed on metabolic and nonmeta-
bolic cells alike, it has effects beyond controlling blood
glucose. At the level of endothelial cells, it enhances blood
flow and vasodilatation through changes nitric oxide (NO).
Insulin resistance, induced by proinflammatory cytokines,
therefore results in reduced release of vasodilating factors

Table 2: Summary of currently available biological antipsoriatic therapies (modified from reference [5]).
Drug Type of molecule and target structure Efficacy* Safety during | Safety during | Comments
induction maintenance
therapy* therapy#
Adalimumab Fully human anti-TNF-a monoclonal antibody +++ ++ ++ Current market leader
Etanercept Fusion molecule + ++ ++ Sole biologic approved to date for treating
children/adolescents
Infliximab Chimeric anti-TNF-a monoclonal antibody +H++ + ++ Recommended for treating generalised pustular
psoriasis (off-label)
Ustekinumab | Fully human anti-p40 (common subunit of 1I-12 +++ ++ ++ Represents a different mode of action; so-far no
and 1I-23) monoclonal antibody tuberculosis under ustekinumab
IL = interleukin; TNF = tumour necrosis factor
* Semiquantitative grading of efficacy: “+” 30% PASI75, “++” 50% PASI75, “+++” 70% PASI 75, “++++” 90% PASI75 (PASI = psoriasis area severity index)
# Semiquantitative grading of safety/tolerability: global assessment based on consensus of the authors of the German S3 psoriasis guidelines [5]
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such as NO. The resulting vascular stiffness is known as
endothelial dysfunction. It comprises additional features,
such as expression of adhesion molecules, and provides the
basis for the formation of atherosclerotic plaques. Depend-
ing on their localisation, resulting diseases include myocar-
dial infarction and stroke, both of them known to be associ-
ated with psoriasis. Numerous groups have independently
published evidence in favour of this hypothesis [28]. Im-
portantly, it has been shown that the clinical signs and
symptoms of psoriasis can effectively be treated using the
insulin-sensitising drug glucagon-like peptide 1 (GLP1),
thus pointing towards insulin resistance as a central phe-
nomenon in inflammation [29, 30]. In line with these obser-
vations, Biirger et al. demonstrated that insulin resistance
directly contributes to the epidermal phenotype — hyper-
proliferation and altered differentiation of keratinocytes —
seen in psoriasis, thus further underlining the role of factors
involved in insulin receptor signalling as potential targets
for innovative antipsoriatic therapies [31, 32]. However,
the question regarding the “effect size” of psoriatic inflam-
mation versus inflammation from other sources such as
obesity has yet to be established. The concept of the “psori-
atic march” should, therefore, at present be considered a
hypothesis that hopefully stimulates further research to test
whether influencing insulin resistance might represent a
sufficiently powerful therapeutic strategy to yield clinically
meaningful effects.

From treatment to management:
towards a comprehensive approach to
control the psoriatic disease

In the age of biological therapies, complete or almost com-
plete clearance of cutaneous signs and symptoms of psori-
asis is about to become a feasible goal. Moreover, long-
term maintenance therapy is readily being accepted as an
approach to guaranteeing a low burden of disease over long
periods of time for patients with psoriasis. However, to
fully address the medical needs of psoriasis patients, their
comorbidities need to be considered at the same time. This
requires routine screening at least for the most important
comorbidities of psoriasis patients. Once diagnosed, these
comorbidities need to be addressed by a well-structured co-

operation between the respective experts (table 3) [33-36].
The early detection of psoriatic arthritis is of particular
practical relevance. As most patients develop psoriasis (of
the skin) many years before their first joint symptoms [37,
38], dermatologists are in the ideal situation to serve as sen-
tinels in this regard. Given the limited clinical experien-
ce of most dermatologists, questionnaires have been deve-
loped to help dermatologists to screen for psoriatic arthritis
[39].

As stated above, cardiovascular comorbidities contribute
most to the patients’ increased mortality [13]. Whether or
not certain therapeutic approaches might provide the ad-
ditional benefit of reducing a patient’s cardiovascular risk,
is, therefore, a question of considerable interest. Such an
effect might be expected from long-term systemic anti-in-
flammatory treatment, considering that atherosclerosis is
driven by systemic inflammation [27, 40, 41]. To date,
evidence supporting this hypothesis comes from retrospect-
ive analyses and some small prospective studies on bio-
markers for cardiovascular risk [42-45]. However, con-
clusive data on hard clinical endpoints, from registries, or
trials are not yet available, meaning that a protective effect
of systemic anti-inflammatory therapies on cardiovascular
disease has yet to be proven.

In summary, there is increasing evidence that psoriasis goes
beyond the skin and should be regarded a chronic systemic
inflammatory condition, perhaps better called the “psoriat-
ic disease”. The latter comprises at least skin and joints,
and there might even be a direct pathogenetic link via in-
sulin resistance with cardiovascular diseases. Irrespective
of the current state of the scientific discussion around
pathogenetic concepts, a truly interdisciplinary, compre-
hensive management approach is needed to address the
medical needs of patients suffering from the psoriatic dis-
ease.
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Table 3: Important comorbidities and screening recommendations.

Comorbidity Odds ratio [6, 7] Suggested screening [31—34]#
Part of the so-called metabolic syndrome
Diabetes mellitus 2.0 Fasting blood glucose
Arterial hypertension 1.7 Two consecutive blood pressure measurements
Obesity 1.7 Body mass index
Waist circumference
Dyslipidaemia 1.8 Fasting blood lipids
Other
Cardiovascular disease 1.8* Screening for the components of the metabolic syndrome
Liver disease 1.4 Transaminases’
Psoriatic arthritis Around 25% of psoriasis patients [35, 36] Screening questionnaire (e.g. TOPAS, PASE, PEST)
Ask/look for tender/swollen joints
Ask for inflammatory back pain*

PASE = psoriatic arthritis screening and evaluation; PEST = psoriasis epidemiology screening tool; TOPAS = Toronto psoriatic arthritis screening

* Coronary artery disease.
# Recommendations for dermatologists (recommendations in the respective guidelines may vary).

T Nonalcoholic fatty liver disease (NAFLD) cannot be ruled out on the basis of laboratory tests alone.

* Typically at night, eases with physical activity.
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Figures (large format)

Figure 1

Chronic plaque-type psoriasis. This classical clinical manifestation of psoriasis is characterised by well demarkated, red, infiltrated plaques,
covered with a coarse silvery scaling. Here, the lumbar region as a predilection site is affected.
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l Coronary artery disease, ...

Figure 2

The concept of the “psoriatic march” (adapted from reference [25]). Psoriasis is considered a state of chronic systemic inflammation.
Proinflammatory cytokines typically associated with psoriasis induce insulin resistance in endothelial cells, characterized by a reduced release
of vasodilating factors such as NO. The resulting state of endothelial dysfunction comprises additional features such as expression of adhesion
molecules, and provides the basis for the formation of atherosclerotic plaques.

IL = interleukin; NO = nitric oxide; PI3K = phosphoinositide 3-kinase; PKB = protein kinase B; TNF = tumour necrosis factor
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