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Abstract Psoriasis is a chronic inflammatory immune-
mediated disorder associated and often coexisting with many
other immune-related clinical conditions including those
affecting the gastrointestinal tract. Data obtained from the
reviewed literature suggest an association between psoriasis
and pathologies of the oral cavity, both psoriasis-specific
lesions, as well as non-specific, such as geographic tongue
or fissured tongue. These findings show the importance of
thorough examination of oral mucosa in psoriatic patients.
Inflammatory bowel diseases (IBD) are also linked with pso-
riasis. Crohn’s disease and ulcerative colitis share a com-
mon genetic background, inflammatory pathways and have
an evident iatrogenic anti-TNF treatment link, necessitating
dermatological or gastroenterological care in patients with
IBD or psoriasis, respectively, as well as treatment adjusted
to manifestations. The presence of celiac disease-specific
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antibodies in psoriatic patients and their correlation with
the severity of the disease show the association between
these disorders. The linking pathogenesis comprises vita-
min D deficiency, immune pathway, genetic background
and increase in the intestinal permeability, which suggests
a potential benefit from gluten-free diet among psoriatic
patients. The link between psoriasis and non-alcoholic fatty
liver disease implies screening patients for components of
metabolic syndrome and lifestyle changes necessity. Some
studies indicate increased prevalence of cancer in patients
with psoriasis, probably due to negative influence of skin
lesion impact on lifestyle rather than the role of psoriasis
in carcinogenesis. However, there are no sufficient data to
exclude such an oncogenic hit, which is yet to be confirmed.
Therefore, all psoriasis-associated comorbidities establish
the importance of a multidisciplinary approach in the treat-
ment of these patients.

Keywords Psoriasis - Oral cavity - Geographic tongue -
Inflammatory bowel disease - Celiac disease - Non-
alcoholic fatty liver disease - Cancer

Introduction

Research evidence from the recent decade suggests that pso-
riasis, a chronic inflammatory immune-mediated disorder
affecting ca. 2-11.4% of individuals from developed coun-
tries [125], is not an isolated pathology of the skin, but a
systemic condition involving multiple organs and systems
[58]. Moreover, due to similarity of pathogenic pathways,
psoriasis may predispose, or at least coexist, with other
genetically determined immune-mediated chronic inflam-
matory conditions [125]. While association of psoriasis
with psoriatic arthritis and conditions forming the so-called
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Table 1 Immunometabolic
components of psoriatic process
include arterial hypertension,
atherosclerosis, cardiovascular
diseases, central obesity,
dyslipidemias, insulin resistance
and metabolic syndrome (in
alphabetical order)

Immunometabolic components
of psoriatic process

Arterial hypertension
Atherosclerosis
Cardiovascular diseases
Central obesity
Dyslipidemias

Insulin resistance

Metabolic syndrome

Table 2 Other possible components of psoriatic process include
celiac disease, depressive disorders, inflammatory bowel disease
(IBD), non-alcoholic fatty liver disease (NAFLD), osteoporosis, uvei-
tis and others

Other possible components of psoriatic process

Celiac disease

Depressive disorders

Inflammatory bowel disease (IBD)
Non-alcoholic fatty liver diseases (NAFLD)
Osteoporosis

Uveitis

Others

metabolic syndrome (i.e., central obesity, insulin resistance,
hypercholesterolemia, atherosclerosis, arterial hypertension,
cardiovascular diseases) is well established, also a number of
other entities that occur more often in psoriatic patients have
been identified recently, among them inflammatory bowel
disease (IBD), celiac disease, non-alcoholic fatty liver dis-
ease (NAFLD), uveitis, osteoporosis and depressive disor-
ders [65] (Tables 1, 2). While it is still unclear if psoriasis
is a predisposing factor or rather a consequence of these
conditions, available evidence suggests that their coexistence
is not random. This makes these findings vitally important
from a diagnostic and therapeutic perspective.

A review of available literature suggests that a large
proportion of diseases being epidemiologically linked to
psoriasis involve the gastrointestinal tract (GI) [58]. There-
fore, the aim of this paper is to review published data on
the GI pathologies that frequently coexist with psoriasis,
their effects on natural history of this condition, potential
shared pathogenic mechanisms, diagnostic and therapeutic
implications.

Materials and methods
A search of Medline and EMBASE from 1966 to 2016 was

carried out. The date of the last search was September 2016.
The database was searched using the relevant MeSH terms
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including all sub-headings. The studies reporting the associ-
ation between digestive system disorders and psoriasis were
identified from the database by utilizing the search terms
(“gastrointestinal” OR “digestive” OR “liver” OR “mouth”
OR “oral cavity” OR “intestine” OR “inflammatory bowel
disease” OR “Crohn’s disease” OR “ulcerative colitis” OR
“celiac disease” OR “gluten intolerance” OR “non-alcoholic
fatty liver disease” OR “liver steatosis” OR “cancer” OR
“neoplasm” OR ““geographic tongue” OR “fissured tongue”
OR “comorbidity”’) AND (“psoriasis” OR “psoriatic”’). We
searched for English-language publications and human stud-
ies. The database search revealed 5835 records. We chose
the most representative (most insightful, explaining or sug-
gesting the pathophysiology of the described conditions)
studies and our article is not a meta-analysis.

Results

Oral cavity disorders (psoriasis-specific lesions,
geographic tongue and fissured tongue)

Although the occurrence of oral psoriatic lesions was first
described by Oppenheim already in 1903 [130], the involve-
ment of extra-dermal tissues by psoriasis has been for many
years put into question [110, 175]. It was quite recently,
when the term ‘oral psoriasis’ becomes widely accepted
owing to a growing body of evidence for a systemic charac-
ter of this disease [175]. While psoriatic lesions can be found
virtually everywhere in the oral cavity, they most commonly
involve mucosal membranes of the tongue, cheeks and gums
[55, 133]. Clinical presentation of oral psoriasis is highly
heterogeneous which makes the diagnosis quite challenging
[47, 175]. Furthermore, evaluation of the oral mucosa usu-
ally is not a routine component of a dermatological examina-
tion in psoriasis [133]; therefore, the true incidence of oral
psoriasis may be underestimated. Mucous lesions found in
the oral cavity of psoriatics can be divided into two groups:
(1) psoriasis-specific lesions, and (2) non-specific lesions,
present aside from psoriasis, observed also during the course
of other conditions [41, 133] (Fig. 1).

The first group comprises mucosal lesions, which his-
tological presentation is similar to that of skin psoriasis.
Usually, these mucosal lesions coexist with involvement
of the skin, but the cases in which oral psoriasis preceded
development of dermal lesions have been reported as well
[34]. Oral psoriatic lesions are highly heterogeneous. They
may present as white or gray plaques, annular lesions, dif-
fuse areas of erythema, edema, acute inflammatory infil-
trate of the epithelium and mixed infiltrate of the lamina
propria with neutrophils and lymphocytes, and organized
neutrophilic ‘micro-abscesses’ [34, 47, 116] (Fig. 2). Some
patients with mucosal psoriasis present with oral scarring,
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NON-SPECIFICLESIONS,
ASIDE FROM PSORIASIS

PSORIASIS-SPECIFIC
LESIONS

PSORIASIS-SPECIFIC LESIONS AND
NON-SPECIFICLESIONS, ASIDE
FROM PSORIASIS

Fig. 1 Mucous lesions found in the oral cavity of psoriatics are
divided into non-specific lesions, aside from psoriasis and psoriasis-
specific lesions. Based on Xing et al. [171]

which could also be related to psoriasis [34]. During recent
years, oral lesions that are non-specific for psoriasis, i.e.,

Fig. 2 Clinical presentation of
oral psoriasis is highly heteroge-
neous and may present as oral
scarring, diffuse areas of ery-
thema, edema, acute inflamma-
tory infiltrate of the epithelium,
mixed infiltrate of the lamina
propria with neutrophils and
lymphocytes and organized
neutrophilic ‘micro-abscesses’.
Based on Xing et al. [171]

DIFFUSE AREAS |
OFERYTHEMA i

ACUTE INFLAMMATORY
INFILTRATE OF THE EPITHELIUM

geographic tongue (GT) and fissured tongue (FT), have been
gaining a growing interest from clinicians and researchers
[47]. These lesions cannot be considered psoriasis specific
as they do not necessarily co-exist with the skin involvement
and are also observed during the course of other conditions
[130]. However, a growing body of evidence from epidemio-
logical studies, as well as the similarity of their pathogenic
pathways to those involved in skin psoriasis, suggests that
a link between these conditions can be stronger than previ-
ously suspected.

Geographic tongue, described for the first time by Reiter
in 1831, is a chronic inflammatory lesion of unexplained
etiology [64, 77, 84, 180]. GT is found in 0.6-4.8% of indi-
viduals in the general population, more often in children
and slightly more frequently in women than in men; the
incidence of GT decreases with age [10, 85, 117]. The con-
dition is characterized by serpiginous white areas around
the depapillated mucosa of the dorsum and sides of the
tongue [127]. The white border consists of filiform papillae
in regeneration and of a mixture of keratin and neutrophils,
while erythematous area results from the loss of these papil-
lae [128]. Due to its dynamic character, periodic exacerba-
tion and remission, disappearance of lesions in one location
and their simultaneous development in another, variable
pattern, size and colour, GT is also referred to as benign
migratory glossitis or wandering rash of the tongue [127].
The migratory character of the lesions is associated with
epithelial desquamation in one location and simultaneous

MIXED INFILTRATE
OF THE LAMINA PROPRIA
WITH NEUTROPHILS

AND LYMPHOCYTES {‘

—

ORGANIZED NEUTROPHILIC
‘MICRO-ABSCESSES’

ORALSCARRING
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proliferation in another [64]. While GT is usually asymp-
tomatic, some patients report pain or a burning sensation,
especially during consumption of spicy or acidic foods [64,
77].

Although GT is most commonly observed in psoriasis, its
coexistence with diabetes mellitus, hormonal disorders, reac-
tive bronchitis, asthma, eczema, hay fever, atopy, elevated
serum IgE, other chronic inflammatory conditions, bacterial
infections, anemia, dietary deficiencies, such as vitamin B
complex and iron deficiency, Reiter syndrome and Down
syndrome has been reported as well [18, 182]. Further, GT
can be found in some pregnant women, individuals exposed
to stress and some medications, including oral contracep-
tives and lithium salts [5, 64, 84, 117]. Also mechanical fac-
tors, e.g., talking and chewing, may stimulate development
of these lesions; this is referred to as the so-called Koebner
phenomenon [128]. Nevertheless, a plethora of epidemio-
logical studies showed that GT is most common in psoriatics
[75]. The incidence of GT in psoriatic patients is estimated
at 5.6-18.1% [128]. GT was shown to be associated with an
array of clinical characteristics of psoriasis, especially its
severity [37, 75, 150, 182]. It is typically found in younger
persons and seems to be a typical feature of early-onset pso-
riasis [182]. Early onset psoriasis is usually considered to
be more severe and more strongly associated with ungual
and facial involvement as compared to the late-onset disease
[178]. Consequently, GT may indirectly reflect the severity
of psoriasis. Furthermore, a few studies found an association
between the occurrence of GT and the severity of psoriasis
expressed with PASI scores [37, 150]. Moreover, Pogrel and
Cram [131] suggested that patients with acute exacerbation
of psoriasis develop more oral lesions than individuals with
the stable disease. Finally, according to some authors, GT
is more common in subjects with generalized pustular pso-
riasis, i.e., more aggressive form of the disease [37, 130].
Aside from being a marker of psoriasis severity, GT seems to
be also a predictor of this condition. In some published case
reports, the presence of GT preceded development of skin
psoriasis, especially in patients with pustular disease [37].
Interestingly, histological studies demonstrated that even in
non-psoriatic patients with GT, the same histopathological
features of psoriasis are present in most cases [48].

As already mentioned, a growing body of evidence points
not only to epidemiological but also to a causal link between
psoriasis and GT. According to some authors, GT may pre-
sent similar genetic, histopathological and clinical features
[48, 178]. Both skin psoriatic lesions and GT have similar
histopathologic presentation: regular increase of the spinous
layer with thickening of the lower portions, thickening and
swelling of papillae, suprapapillary hypotrophy with occa-
sional presence of small spongiform pustules, absence of
granular layer, parakeratosis, presence of Munro’s micro-
abscess and inflammatory cell infiltration, particularly with
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T lymphocytes, macrophages and neutrophils, in the dermis
and submucosa [128]. However, it should be remembered
that histopathologic characteristics of both conditions may
vary depending on clinical stage of the lesion and the biop-
sied area [48]. Despite the unknown etiology, some authors
suggest that there is a genetic link between psoriasis and GT.
One of the most well-known genetic factors of susceptibility
for psoriasis is the human leukocyte antigen (HLA), located
on the short arm of chromosome 6.46 [101]. Indeed, few
studies demonstrated a link between GT and HLACw*06,
the main allele of susceptibility to psoriasis [63, 128]. Also
indirect proof for a common genetic background of GT and
psoriasis exists: early onset psoriasis, often co-existing with
GT, was shown to be more often associated with HLA-C*06
than the late-onset disease [9, 177]. Involvement of the same
genetic factors in the etiopathogenesis of GT and psoriasis
is also reinforced by the fact that 35% of patients with GT
and psoriasis have a positive family history [176]. Aside
from a potential link to HLA, also the presence of the poly-
morphism +3954 IL-1B was shown to be associated with
increased risk of GT [68]; the product of the altered gene,
interleukin 1B (IL-1B), is known to play a pivotal role in the
pathogenesis of psoriasis as well [128]. Another argument
for a pathogenic link between GT and psoriasis may be the
fact that in one study, patients with the former condition pre-
sented with elevated salivary concentrations of tumor necro-
sis factor alpha (TNF-alpha) and interleukin 6 (IL-6), i.e.,
cytokines implicated in the pathogenesis of psoriasis [5].

Also environmental influences seem to play a role in the
development of GT in psoriatics. GT is known to be linked
to alcohol consumption and stress, and psoriatic patients are
exposed to these two factors to a markedly larger extent than
individuals from the general population [61]. Some studies
demonstrated that GT develops less often in cigarette Smok-
ers due to smoking-related changes in the tongue epithelium:
enhanced keratinization and a decrease in the synthesis of
TNF-alpha, IL-1 and IL-6 by macrophages, associated with
activation of nicotine receptors in these cells [26, 61, 77].
While the role of smoking as a factor protecting against the
development of GT is still unestablished, it was already con-
firmed in other oral diseases, such as aphthous stomatitis
[11, 163]. Considering that neutrophils play a key role in
both psoriasis and aphthous stomatitis, perhaps morphologi-
cal and functional changes in these cells caused by cigarette
smoking [94] have a role in this protection mechanism. If
this is true, a large proportion of smokers among psoriatics
may at least partially explain why GT is found in only less
than 20% of this group.

Fissured tongue is another non-specific oral pathology
found in 6-47.5% of psoriatic patients [47, 131, 182]. FT,
also referred to as lingua fissurata, lingua plicata, scrotal
tongue or grooved tongue, is recognized clinically by an
anteroposterior groove, often with multiple lateral fissures
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[182]. The frequency of FT increases with age [49, 74] and
is usually higher among men [38, 43]. Epidemiological stud-
ies demonstrated that aside from psoriasis, FT is also found
in patients with acromegaly, Sjogren’s, Down and Melkers-
son-Rosenthal syndromes [138].

Compared to GT, our knowledge about the link between
FT and psoriasis is fairly limited. While GT is a transient
lesion, FT seems to be a permanent pathology of the tongue
[165]. Furthermore, a specific sequence, with the develop-
ment of GT in early psoriasis and manifestation of FT at
further stages of the disease, has been reported by some
authors [129]. However, it appears that there is no significant
difference in the occurrence of FT in early and late-onset
psoriasis [182]. This may be explained, at least in part, by
the fact that the incidence of this condition increases with
age [182]. According to some authors, likewise GT, also
FT is more common in generalized pustular psoriasis [37].
Despite familial occurrence of both GT and FT [62], no
genetic background for the former pathology was found in
psoriatic patients [34, 62]. Consequently, when associated
with GT, FT seems to be a sequel of the latter [130].

In conclusion, the abovementioned data about the coexist-
ence of psoriasis with non-specific oral lesions have some
important clinical implications. First of all, thorough evalua-
tion of oral mucosa should become a routine component of a
dermatological examination. Whenever suspected lesions are
found in the psoriatic with psoriasis, differential diagnosis
should be conducted to exclude candidiasis, lichen planus,
erythroplasia, systemic lupus erythematosus (SLE), trauma,
drug reactions and other potential non-psoriatic etiologies
[10]. If all these conditions are excluded based on clinical
and whenever necessary, also histopathologic examination,
modification of anti-psoriatic treatment may be considered,
since a scarce evidence from individual case reports suggests
that psoriatic patients with concomitant GT and/or FT may
respond well to systemic treatment with retinoids or anti-
TNF agents [24, 41].

Inflammatory bowel disease

Inflammatory bowel disease (IBD), i.e., Crohn’s disease
(CD) and ulcerative colitis (UC), develops due to inap-
propriate immune response to commensal microorganisms
in genetically predisposed individuals [58, 141, 154, 168,
169]. A review of literature showed three potential epide-
miologic links between IBD and psoriasis: (1) higher inci-
dence of secondary psoriasis in patients with CD or UC, (2)
predisposition to IBD among psoriatics, and (3) induction
of iatrogenic psoriatic lesions in IBD patients treated with
anti-TNF agents.

The first data on a potential link between the two condi-
tions originate from 1968 when the prevalence of psoriasis
in first-degree relatives of patients with CD was shown to

be two to threefold higher than in the controls [70]. Further
studies confirmed that individuals with IBD and their close
relatives are predisposed to the development of psoriatic
lesions to a markedly larger extent than subjects from the
general population, and the incidence of psoriasis in the
former group can be even up to fivefold higher [96]. This
association was observed irrespective of the age at which
the diagnosis of IBD was made, intestinal segment involved
and patient sex [96]. Also an inverse phenomenon has been
observed, i.e., higher incidence of IBD in psoriatics [30].
Available evidence suggests that the risk of CD and UC dur-
ing the course of psoriasis is more than twofold and nearly
twice higher than in the general population, respectively,
also after exclusion of patients treated with anti-TNF agents
[30]. Furthermore, some studies demonstrated that despite
the lack of clinical abnormalities, psoriatic patients may
present with microscopic evidence of intestinal inflamma-
tion and elevated levels of pANCA, i.e., the features of a
latent IBD [87, 100, 166]. Indeed, there is a case report of
a patient with psoriasis who developed clinical CD after up
to 15 years since diagnosis of the primary condition. The
authors of this report hypothesized that it was previous anti-
psoriatic treatment which likely masked the clinical symp-
toms of IBD and contributed to the diagnostic delay [158].

The above-mentioned associations can be at least par-
tially explained by a common genetic background of pso-
riasis and IBD. Several areas of chromosomes 16, 6, 4
and 3 were found to contain common genetic markers of
psoriasis and IBD [22, 28, 45, 78, 79, 109, 119, 121, 145,
174]. All loci determining susceptibility to both conditions,
among them the IBD3 locus involved in CD and UC, and
PSORSI1 locus involved in psoriasis, were found in the 6P21
region encompassing the major histocompatibility complex
(MHC) [170]. Aside from the MHC components, also a
few other genes, specifically those encoding interleukin
23 receptor (IL-23R) and interleukin 12B (IL-12B) were
implicated in the pathogenesis of both psoriasis and IBD
[21, 44]. Furthermore, both diseases share some common
inflammatory pathways. Both psoriasis and IBD are Th1-
mediated inflammatory disorders associated with enhanced
synthesis of cytokines, TNF-alpha and interferon-gamma
(IFN-gamma). Also Th17 cells, synthesizing interleukins-17
and -21 (IL-17 and IL-21), as well as IFN-gamma, play a
pivotal role in the pathogenesis of both conditions [7, 156,
173]. Th17 cells promote acanthosis, hyperkeratosis, and
parakeratosis, as well as the synthesis of inflammatory mol-
ecules within the dermis and epidermis [8, 50]. In psoriatic
patients, biopsy specimens from injured skin showed a high
number of Th17 [95, 142]. Aside from elevated serum con-
centrations of IL-17 and IL-23, increased levels of these
cytokines were also found in the intestinal lamina propria
of individuals with CD and in the skin lesions of psoriatic
patients [42]. Also abnormalities in the number and function
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of T-regulatory lymphocytes (T-regs) have been described
in both psoriasis and IBD [152] (Fig. 3). In the active phase
of CD and UC, the number of T-regs in peripheral blood is
lower than in the controls; this phenomenon is not observed
during remission of these conditions, suggesting that in the
course of IBD, T-regs migrate from peripheral blood to the
inflamed intestinal mucosa [144, 179]. An altered recruit-
ment and/or function of T-regs can be also an important
pathogenic factor in skin diseases, including psoriasis,
although the exact mechanisms are yet to be established
[16, 76].

As already mentioned, there is also an evident iatro-
genic link between IBD and psoriasis. A number of authors
reported that some patients with IBD may develop psoriatic
lesions during the course of anti-TNF treatment, with either
etanercept or anti-TNF antibodies, such as infliximab (IFX)
or adalimumab (ADA) [35, 67, 157]. This phenomenon is
seemingly paradoxical, as anti-TNF agents are also effective
in psoriatics [66, 111, 146]. Epidemiologic data suggest that
this side effect is unlikely related to common genetic and
pathogenic backgrounds of both conditions; a latency period
between the development of secondary non-iatrogenic pso-
riasis is longer, usually up to a few years [157]. Although
highly variable (ranging from days to even 4 years), mean
time elapsed since the initiation of an anti-TNF treatment to
the onset of psoriatic lesions was estimated at 10.5 months
in a review of 127 reported cases [90]. Furthermore, devel-
opment of the secondary psoriatic lesions was observed not
only in patients receiving anti-TNF agents due to IBD, but
also in individuals who received drugs from this group due
to the presence of other immune-mediated conditions, such
as rheumatoid arthritis (RA), ankylosing spondylitis and

Fig. 3 Mechanisms enhancing
an increase of intestinal perme-
ability in inflammatory bowel
disease IBD involve several
group of cells—dendritic cells
“in situ in the intestinal wall”,
T-regulatory lymphocytes
(T-reg), Th17 cells, Th1 cells,
which are responsible for
producing cytokines such as
IFNy, INFa, 11-6, IL-12, IL-23
and IL-17. Based on Vlachos
etal. [167]
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juvenile arthritis [32, 90, 171]. The incidence of psoriasis
during anti-TNF treatment for various clinical conditions
has been estimated at 0.6-5.3% [73, 90], and at 1.6-2% in
patients who received anti-TNF agents due to IBD [13, 135].
A greater absolute frequency of psoriasis cases has been
reported with the use of IFX than with ADA or etanercept in
the treatment of IBD [67]. The onset of psoriatic lesions dur-
ing anti-TNF treatment can follow three primary patterns:
(1) psoriasiform eruption with typical histopathological
features of a drug reaction, showing lichenoid or interface
dermatitis, (2) exacerbation of preexisting psoriasis, and (3)
de novo psoriasis [169]. When the skin lesions develop in
patients with a history of psoriasis, they are usually found in
a previously unaffected location and often have an atypical
appearance [35].

Although I1-17 serum is elevated both in psoriasis and
CD, while anti-TNFs work in both psoriasis and IBD, anti-
IL17 works in psoriasis but not in IBD and may even exac-
erbate IBD. This strengthens the importance of the link
between psoriasis and IBD [35, 51, 67].

According to most authors, there is an increase in inter-
feron-alpha (IFN-alpha) level due to reduced concentration
of circulating TNF-alpha, which leads to the development
of psoriatic lesions [120, 124]. Indeed, some studies demon-
strated that the secondary psoriatic lesions developed during
the course of anti-TNF treatment contain higher levels of
IFN-alpha than those associated with idiopathic psoriasis
[40, 54]. Furthermore, treatment with IFN-alpha, either
systemic or topical, was shown to exacerbate psoriasis [56,
93]. Other proposed underlying mechanisms of secondary
psoriasis include anti-TNF treatment-induced activation of
autoreactive T-cells [90, 147] or certain infectious agents
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—w scianie jelita

IFNy
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such as Streptococcus spp. [12, 90, 97]. Interestingly, the
incidence of palmoplantar pustulosis in patients treated with
anti-TNF agents was shown to be at least twice as high as
in the general population (40 vs. less than 20%) [90]. It has
been suggested that this may be due to the high expression
of TNF-alpha in the palmar eccrine sweat ducts [114]. There
seems to be a genetic predisposition to secondary psoriasis
as well, since the vast majority of patients receiving anti-
TNF treatment do not develop skin lesions [35]. However,
most patients with secondary psoriasis do not have a fam-
ily history of this condition [82, 90, 135, 181]. While one
study demonstrated that patients with anti-TNF treatment-
associated secondary psoriasis had modestly greater genetic
predisposition towards the latter condition, no single causa-
tive polymorphism was identified [167]. Also a contribution
of an environmental factor cannot be excluded owing to the
previously mentioned heterogeneity in the time elapsed since
the initiation of anti-TNF treatment to the onset of psoriatic
lesions.

Irrespective of the etiology thereof, the hereby presented
associations between IBD and psoriasis have some impor-
tant clinical implications. First, the hereby presented data
suggest that individuals with CD or UC should be regularly
followed up by a dermatologist and thoroughly examined for
the presence of potential psoriatic lesions, especially during
the course of anti-TNF treatment and thereafter. The same
refers to patients with psoriasis, in whom information on
potential GI ailments suggestive of IBD should be obtained
during each control visit, and gastroenterological consul-
tation should be sought whenever necessary. Available
evidence suggests that patients who developed secondary
psoriasis during the course of anti-TNF treatment for IBD
should probably continue the therapy [67]. Experiences of
other authors imply that discontinuance of anti-TNF agents
may result in exacerbation of the primary condition, and
topical treatment is sufficient to control secondary psoriasis
in most cases [31]. However, discontinuation of the anti-
TNF agent should be considered in patients who did not
respond adequately to local treatment of psoriatic lesions.
Such approach, with maintenance of either topical or sys-
temic treatment for psoriasis (methotrexate, retinoids or
cyclosporine), proved to be adequate in patients with severe
psoriatic lesions covering more than 5% of the body surface
area, and in individuals with pustulosis [31]. When second-
ary psoriatic lesions are not severe but negatively affect the
patient’s quality of life, temporary suspension of the biologi-
cal agent with subsequent reintroduction with strict clinical
monitoring may be an option [67].

Celiac disease

Celiac disease is an autoimmune condition triggered by
ingestion of gluten in genetically predisposed individuals

[137]. Aside from GI ailments, this systemic disease,
affecting ca. 1% of the general population, may also pre-
dispose to the development of skin lesions, endocrine
disorders, iron deficiency anemia, osteoporosis, hyper-
transaminasemia, neurological disorders and even cancer
[141]. The presence of celiac disease-specific antibodies
against gliadin, reticulin, glutaminase and smooth muscle
endomysium was also reported in subjects with psoriasis
and other autoimmune and inflammatory conditions, such
as SLE, RA and Sjogren’s syndrome [23, 36, 83, 102, 113,
123, 136]. Importantly, the level of these antibodies was
shown to correlate with the severity of psoriasis [172].
Aside from this serological evidence, also epidemiologic
links between psoriasis and celiac disease have been
documented [2, 14, 122]. According to various authors,
0.2-4.3% of psoriatics may present with concomitant
celiac disease, and odds ratios for coexistence of these two
conditions were consistently shown to be around 2 [2, 14,
106, 118, 122]. Importantly, a large nationwide study dem-
onstrated that subjects with celiac disease are at increased
risk of psoriasis both before and after the diagnosis of glu-
ten intolerance [106]. However, epidemiologic evidence is
still inconclusive, since some studies did not demonstrate
an association between psoriasis and celiac disease, either
at a clinical or serological level [33, 89]. Furthermore,
several studies that documented such a link suffered from
limitations including small numbers of patients with celiac
disease and lack of a control group [162].

If it truly exists, the association between celiac disease
and psoriasis may be explained by several mechanisms.
First, malabsorption associated with celiac disease may
predispose to vitamin D deficiency [15]; also gluten-free
diet used in the treatment of celiac disease is often defi-
cient, regarding in this vitamin [92]. Vitamin D deficiency is
known to predispose to psoriasis, and exposure to sun light
and administration of topical vitamin D analogs in creams
produced beneficial effects in psoriatic patients [98]. Sec-
ond, although celiac disease is generally associated with Th2
response, also Th1 and Th17 cells [29, 99, 143], i.e., the
lymphocyte subpopulations involved in the development of
psoriasis, play an important role in the pathogenesis of this
condition [91]. Recently, Skavland et al. [151] demonstrated
that some wheat antigens may trigger an immune response in
psoriatic patients significantly more often than in non-psori-
atic controls, inducing expression of cutaneous lymphocyte
antigen (CLA). Third, also a common genetic background
may explain the link between psoriasis and celiac disease.
Genome-wide association studies of these two conditions
identified genetic susceptibility loci at eight genes regulating
innate and adaptive immune response: TNFAIP3, RUNX3,
ELMOI1, ZMIZ1, ETS1, SH2B3, SOCS1 and UBE2L3 [105,
159, 161]. The fourth implicated mechanism may be asso-
ciated with an increase in the intestinal permeability [3], a
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characteristic feature of celiac disease that has been also
found in some psoriatics [80] (Table 3).

Although available data regarding coexistence of celiac
disease and psoriasis are still inconclusive and potential
shared etiopathogenic mechanisms remain mostly hypotheti-
cal, a large body of evidence suggests that psoriatic patients,
either with concomitant celiac disease or asymptomatic glu-
ten intolerance, may benefit from gluten-free diet. In a study
of psoriatic patients who tested positively for anti-gliadin
antibodies (AGA), 3-month gluten-free diet resulted in a
significant decrease in the affected area of the skin, PASI
scores and AGA titers [113]. Interestingly, ca. 50% of the
AGA-positive patients did not show endoscopic evidence
of celiac disease prior to implementation of the gluten-free
diet, which suggests that such diet may be also beneficial in
psoriatics with asymptomatic gluten sensitivity [25]. Also in
another study, implementation of a gluten-free diet resulted
in a decrease in tissue transglutaminase expression in AGA-
positive patients with psoriasis [112]. Finally, a few case
reports documented complete resolution of skin lesions after
administration of gluten-free diet to psoriatics with serologi-
cal evidence of gluten intolerance [4, 39, 53, 69]. Altogether,
these findings suggest that gluten-free diet may produce ben-
eficial effects in most psoriatic patients who tested positively
for celiac disease-specific antibodies.

To summarize, relatively frequent coexistence of celiac
disease and psoriasis justifies monitoring of patients with
either condition for clinical evidence of the other. Fur-
thermore, serum levels of vitamin D should be regularly
controlled in patients with celiac disease, either with con-
comitant psoriasis or without. Even more importantly,
implementation of gluten-free diet should be considered in
psoriatics presenting with serological evidence of gluten
intolerance or clinical signs of celiac disease.

Non-alcoholic fatty liver disease

Non-alcoholic fatty liver disease (NAFLD) is a heterogene-
ous condition including both relatively benign simple fatty
liver and severe non-alcoholic steatohepatitis, which may
eventually result in fibrosis and cirrhosis and give rise to
hepatocarcinoma [58]. NAFLD is diagnosed in 20-30% of
individuals from the general population, and represents an

Table 3 Links between psoriasis and celiac disease

Association between celiac disease and psoriasis

Vitamin D deficiency

Th2 response, also Th1 and Th17 cells [expression of cutaneous
lymphocyte antigen (CLA)]

Genetic background
Increase in the intestinal permeability

@ Springer

established cardiovascular risk factor and common manifes-
tation of the metabolic syndrome also usually coexists with
insulin resistance [104, 155].

Owing to the frequent occurrence of the metabolic syn-
drome in psoriatic patients, high incidence of NAFLD in
this group is not surprising. Available evidence suggests that
the risk of NAFLD in psoriatics is approximately twice as
high as in the general population (48-59%) [58, 60, 115].
Importantly, this association seems to occur independently
of the administration of potentially hepatotoxic anti-psoriatic
medications, such as methotrexate and anti-TNF agents [60].
Furthermore, the results of several studies imply that when-
ever they coexist in the same patient, psoriasis and NAFLD
may perpetuate the course of each other. The presence of
NAFLD was shown to be associated with greater severity
of psoriasis and a higher risk of joint involvement. In turn,
individuals with NAFLD and concomitant psoriasis were
more prone to the development of liver fibrosis than non-
psoriatic controls [115].

The etiopathogenic link between psoriasis and NAFLD
is not straightforward, as recently both these entities have
been increasingly recognized as systemic conditions. Some
pro-inflammatory cytokines synthesized by lymphocytes and
keratinocytes in psoriatic skin, including IL-6, IL-17 and
TNF-alpha, may contribute to systemic insulin resistance
[148, 164], a common feature of NAFLD. Another impor-
tant contributor is inflamed visceral adipose tissue (VAT)
that perpetuates both chronic inflammation and liver dam-
age due to enhanced secretion of various factors, such as
non-esterified fatty acids, hormones and pro-inflammatory
adipokines (TNF-alpha, IL-6, visfatin, leptin and resis-
tin), as well as due to decreased production of adiponectin
[19, 20, 81, 103, 149]. As a result, the liver of obese and/
or insulin-resistant individuals is exposed to high plasma
concentrations of non-esterified fatty acids, being a prin-
cipal factor of oxidative and cytokine-induced liver dam-
age [19, 20, 81, 103, 149]. Although this relationship has
not been yet confirmed experimentally, enhanced release
of non-esterified fatty acids from inflamed VAT may also
contribute to the development of psoriasis [107]. On the
other hand, NAFLD, especially its more severe forms, may
aggravate insulin resistance, predispose to dyslipidemia and
enhance synthesis of pro-inflammatory, pro-coagulant, pro-
oxidant and pro-fibrogenic mediators (CRP, IL-6, fibrinogen,
plasminogen activator inhibitor 1 and tumor growth factor
beta) in the liver [6, 19, 20, 153]. All these factors may be
involved in the pathogenesis of psoriasis, stimulating pro-
liferation of keratinocytes, skin inflammation and synthe-
sis of various adhesion molecules [107]. Also the role of
environmental and iatrogenic factors should be considered
in this vicious circle. For example, cigarette smoking and
alcohol consumption, both common among psoriatics, may
predispose to NAFLD and enhance liver fibrosis, as well as
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directly interfere with the course of psoriasis [1]. In turn,
many systemic anti-psoriatic medications, especially metho-
trexate, may contribute to iatrogenic damage of hepatocytes,
liver steatosis and fibrosis, whereas long-term administration
of steroids is an established risk factor of insulin resistance,
diabetes mellitus, obesity and hyperlipidemia [46, 57, 59,
72, 88, 139].

The unquestioned link between psoriasis and metabolic
syndrome, including its liver component, NAFLD, has
important clinical implications. First, all psoriatic patients
should be regularly screened for all components of the meta-
bolic syndrome and encouraged to lifestyle modifications,
such as dietary changes, weight control and greater involve-
ment in physical activity. Secondly, liver function should
be thoroughly monitored during the course of anti-psoriatic
treatment, and the therapeutic protocol should be modified
appropriately whenever any evidence of impaired hepatic
function emerged.

Psoriasis and cancer

The chronic and immune-mediated character of the primary
condition, iatrogenic factors (long-term administration of
immunosuppressive agents, phototherapy) and greater expo-
sure to some established environmental carcinogens (ciga-
rette smoke, alcohol) may predispose psoriatic patients to
carcinogenesis, also within the GI tract [132]. Indeed, sev-
eral epidemiologic studies including one large meta-analy-
sis, demonstrated that psoriasis is associated with increased
evidence of cancer overall [17, 27, 52, 108, 134], and may
predispose to the development of GI malignancies, specifi-
cally oral, esophageal, liver and pancreatic cancer [17, 52,
71, 86, 126, 160]. However, psoriasis was no longer associ-
ated with the excess cancer risk whenever the results were
adjusted for cigarette smoking and alcohol consumption
data, if available [17, 134].

Based on available evidence, psoriatic patients may be
at an increased risk of carcinogenesis within the GI tract,
but the excess incidence of cancers in this location does not
seem to be related to the biology of the primary condition or
treatment thereof, but rather to the negative impact of skin
lesions on lifestyle. However, it cannot be excluded that the
increased risk of carcinogenesis in psoriatics may be also
attributed to concomitant GI pathologies presented in this
review, specifically IBD, NAFLD and celiac disease, since
all of them are known to predispose to cancer. However, to
the best of our knowledge, this association has not been stud-
ied thus far. Nevertheless, individual risk of cancer should
be estimated for each psoriatic patient, taking into account
both general risk factors, such as age, family history, envi-
ronmental and occupational exposures, and disease-specific
factors, such as anti-psoriatic treatments and comorbidities.

Discussion

1. Published evidence summarized in this review suggests
that psoriasis is considered as a systemic condition and
may co-exist with numerous GI pathologies, especially
those with established immune-related mechanisms.

2. Predisposition to some diseases of the GI may be associ-
ated with anti-psoriatic treatment.

3. It seems that psoriatic patients may be at a high risk
of carcinogenesis within digestive tract but this issue
requires further researches.
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