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Abstract
Purpose of Review Psoriasis in an inflammatory skin disorder associated with systemic inflammation. This systematic review
summarizes the epidemiology, histology, and function of the gastrointestinal (GI) system in patients with psoriasis.
Recent Findings Although psoriasis patients are at higher risk for developing inflammatory bowel disease and celiac disease,
estimates of their prevalence have varied and it is unclear whether psoriasis patients without GI symptomsmay harbor subclinical
inflammation.
Summary In a meta-analysis, the pooled prevalence of Crohn disease, ulcerative colitis (UC), and celiac disease among patients
with psoriasis was 0.4, 0.5, and 2%, respectively. The pooled prevalence of psoriasis among patients with Crohn disease was 9.5%
and among patients with UCwas 6.6%. A significant proportion of psoriasis patients harbor lymphocytic infiltrates in the small and
large intestine; 40–50% of the psoriasis patients demonstrate abnormal intestinal absorption based on fecal fat, D-xylose, and lactose
tolerance tests. These results suggest that the inflammatory state of psoriasis may in some patients extend to the GI tract.
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Introduction

Psoriasis is a chronic inflammatory skin disease affecting ap-
proximately 2 to 4% of the US population [1••, 2]. Increasing

evidence has shown that psoriasis involves systemic inflam-
mation, with various studies demonstrating elevated levels of
circulating inflammatory markers, such as C-reactive protein,
fibrinogen, and plasminogen activator inhibitor-1 in psoriasis
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patients [3–6]. Additionally, affected individuals demonstrate
increased vascular inflammation as revealed by FDG-PET
[7–10]. This systemic inflammation is reflected in the comor-
bidities that psoriasis patients are at increased risk of develop-
ing, including psoriatic arthritis, metabolic syndrome, diabe-
tes, obesity, and atherosclerosis [11].

Tumor necrosis factor-α (TNF-α) has been implicated to
play a key role in both psoriasis and inflammatory bowel
disease (IBD). Anti-TNF-α antibodies such as adalimumab
and infliximab have demonstrated efficacy in treating these
inflammatory diseases [12–14]. Similarly, the IL12/23 inhib-
itor ustekinumab is approved for the treatment of both psori-
asis and Crohn disease. Genetic links have been observed
between psoriasis and IBD, with polymorphisms in or near
IRF5, IL12B, REL, TYK2, JAK2, ZMIZ1, PRDX5, SOCS1,
STAT3, FUT2, and YDJC shared between these diseases
[15–17]. In addition, the IL23R gene has been implicated as
a susceptibility locus for psoriasis, IBD, and celiac disease
[18–20]. Thus, chronic inflammation in psoriasis and inflam-
matory GI disease have been proposed to operate along shared
pathways.

This review aims to detail the association between psoriasis
and three inflammatory diseases of the gut: Crohn disease,
ulcerative colitis (UC), and celiac disease. Additionally, this
review examines studies assessing inflammatory and func-
tional changes in the GI tract of psoriasis patients to elucidate
whether a subset of psoriasis patients without overt GI disease
harbor subclinical intestinal inflammation.

Methods

Epidemiology of GI Disease Among Psoriasis Patients

A systematic review of MEDLINE and EMBASE health lit-
erature databases was examined for articles describing the
epidemiology of GI disease among psoriasis patients.
Articles published prior to October 31, 2017, were first
screened by abstract and title for relevant information, and
those that met inclusion criteria were further examined.
Articles were included if subjects had physician-diagnosed
psoriasis or psoriatic arthritis (PsA) and had either
physician-diagnosed Crohn disease, UC, or celiac disease that
described epidemiological data. Studies were excluded if they
examined drug-induced psoriasis or GI disease, sampled non-
human subjects, were of foreign language, or were not full
publications (conference abstracts, commentaries, or letters
to editor). Additionally, for robustness, we only included stud-
ies with a sample size of greater than 100 patients. Four re-
viewers (IS, EY, KB, CL) independently screened articles for
inclusion (Figure S1), and discrepancies were resolved by an
addit ional reviewer (WL). Study and part icipant

characteristics as well as epidemiological results were extract-
ed using a standardized data form designed for this review
topic.

Subclinical GI Inflammatory and Functional
Alterations

A separate systematic review of the literature was performed,
using MEDLINE and EMB1ASE databases for observational
studies of gastrointestinal biopsies in psoriasis patients or
evaluation of malabsorption in psoriasis (fecal fat excretion,
D-xylose, lactose tolerance test). Additional relevant articles
were found by manually inspecting references. The included
articles were limited to English language and human subject
studies published before May 1, 2016. To be eligible for in-
clusion, the original studies needed to fulfill the following
criteria: clinical trial, case-control, or cross-sectional design;
and evaluation of gastrointestinal mucosal histology or archi-
tecture or absorption in conjunction with psoriasis. Two re-
viewers (WJ and RS) independently extracted the data and
performed the review. Any discrepancies were adjudicated
by WL. For each study included in the final analysis, the
following were recorded: study design, geographic location,
study size, methods used, and results.

Statistical Analysis

The frequencies were tabulated and data were analyzed using
STATA Special Edition version 14.2 (College Station, TX). A
random-effects meta-analysis was used to pool prevalence
estimates of Crohn disease, UC, or celiac disease while ac-
counting for variability. The DerSimonian-Laird random-ef-
fects method was used where counts for diseased and the
sample size were provided. Statistical significance was
ascertained if p < 0.05. To examine study heterogeneity, I2

was used to characterize studies by the Higgins and
Thompson classification for interpreting variability between
studies, where low, medium, and high heterogeneity was de-
termined by an I2 of ≤ 25%, 50%, and ≥ 75%, respectively
[21].

Results

Epidemiology of GI Disease Among Psoriasis Patients

An initial search of the literature describing the epidemiol-
ogy of GI disease among psoriasis patients yielded 696 ar-
ticles (Figure S1). After duplicates were removed, 483 pub-
lications were screened for inclusion by title and abstract.
Finally, 24 reports were included for analysis, 12 of which
were case-control studies, 7 cohort studies, and 5 cross-
sectional studies (Table S1).
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There were 16, 14, and 9 studies that described Crohn dis-
ease, UC, and celiac disease, respectively, among patients with
psoriasis. IBD was unspecified in five studies [22, 23••].
Overall, there were 231,401 psoriasis patients and 7,881,207
total subjects from all studies; 1150 patients had Crohn disease,
1305 hadUC, and 29,029 had celiac disease.Most studies were
of adults, with only 3 studies including 34,816 total children, of
which 2942 had psoriasis or psoriatic arthritis [24, 25••, 26••].

From the 19 articles that provided demographic information,
the average age of study subjects was 46.1 years and 49% were
male. 23.2% of the subjects were smokers among 7 studies,
while the average proportion of patients with hypertension
was 12.4% from 3 studies [23••, 24, 25••, 27, 28••, 29, 30••,
31••, 32••, 33]. Ethnicity was not commonly described, with
only two articles reporting these data. Specifically, one US and
Canadian study reported a majority of Caucasian (93.9%) and
3.3% Hispanic children [26••]. Another study in Israel noted an
88.6% Jewish and 11.4% Arabic population [32••]. Most stud-
ies were from Italy (36%), followed by the USA (21%),
Canada, Germany, Israel, and Sweden (14% each, respectively)
[22, 24, 26••, 27, 29, 30••, 32••, 33, 34, 35••, 36–40]. Other
countries represented were Denmark, Ireland, Korea, Morocco,
Netherlands, Scotland, Spain, and Taiwan [23••, 25••, 28••,
41••, 42–44]. The majority of publications were from the
World Health Organization Region of Europe (67%) and the
Americas (17%), while a minority were from the Western
Pacific (8%) and Eastern Mediterranean (4%) [45].

The prevalence was reported for Crohn disease, UC, celiac
disease, and unspecified IBD among psoriasis (Table 1).
Combining the results in a meta-analysis, the pooled preva-
lence for Crohn disease was 0.4% (0.2–0.5%), for UC was
0.5% (0.2–0.7%), and for celiac disease was 2% (0.5–3.5%)
(Fig. 1). The prevalence of IBD or celiac disease for the gen-
eral population was reported by several studies, of which the
pooled general prevalence for Crohn disease was 0.3% (0.1–
0.4%), for UC was 0.4% (0.4–0.5%). One study reported the
prevalence of celiac disease in general as 0.1% [37].

The pooled prevalence for psoriasis among Crohn disease
was 9.5% (5.8–13.3%) and 6.6% for UC (3.0–10.2%). In a
sensitivity analysis examining the impact of geographic re-
gion, the pooled prevalence of Crohn disease and UC among
patients with psoriasis was unchanged when studies from the
Western Pacific region were excluded.

The risk of having GI disease in psoriasis patients com-
pared to non-psoriatic controls was examined among several
studies. In Italy, the odds ratio (OR) for Crohn disease was 2.5
(1.7–3.6), adjusted for age and gender [27]. The reported risk
ratio (RR) for Crohn disease was 5.2 (2.8–9.6) in the USA and
0.7 (0.5–0.9) in Taiwan [29, 42]. For UC, the adjusted ORwas
1.6 (1.2–2.3) in Italy and the adjusted RR in the USA was
reported as 1.7 (0.4–7.0) [27, 29]. The OR for celiac disease
was 2.7 (1.6–4.5) in an Israeli study and in an Italian study the
OR was 11.3 (1.4–90.1) [35••, 37].

Several studies reported the prevalence ratio (PR) to exam-
ine how GI disease differs in patients with psoriasis compared
to those without psoriasis. In Germany, the PR for Crohn
disease was noted as 2.1 (1.8–2.3) among adults and 3.7
(2.2–6.4) in children with psoriasis [24, 33]. In the USA, the
PR for Crohn disease was 1.6 (1.4–2.0) [22]. For UC, the PR
was 1.9 and 1.1 in psoriatic adults and children within
Germany, respectively, and 1.3 in the USA [22, 24, 33].
Similarly, the PR for unspecified IBD was 1.4 (1.2–1.6) [22].

Some publications explored the association of psoriasis
among patients with GI disease (Table S2). The pooled prev-
alence of psoriasis among patients with Crohn disease was
9.5% (5.8–13.3%) and 6.6% among UC (3.0–10.2%). In a
sensitivity analysis, the removal of the outlier Augustin et al.
study of children altered the pooled prevalence results for
psoriasis among Crohn disease and UC (13.9% [4.8–23.0%]
and 11.1% [3.5–18.7%], respectively). One Swedish study
noted that the prevalence of psoriasis among celiac disease
was 1.4% and the hazard ratio of developing psoriasis among
celiac disease patients was 1.7 (1.5–1.9) among adults and 2.1
(1.6–2.6) among children and calculated an attributable risk of
42% [40].

There were four articles that exclusively examined GI dis-
ease among PsA patients [26••, 32••, 38, 39]; while several
studies included additional data on PsA (Table 2) .[22, 23••,
28••, 29, 35••, 41••]. The prevalence of Crohn disease, UC,
celiac disease, and unspecified IBD among PsA cohorts were
2.6, 0.9, 3.1, and 2.2%, respectively. One PsA study reported
the prevalence of IBD or celiac in the general population for
Crohn disease, UC, and celiac disease as 0.6, 0.4, and 0.2%,
respectively [32••]. The adjusted OR was 2.2 for Crohn dis-
ease, 1.9 for UC, and 1.5 for celiac disease [32••]. The RRwas
6.5 for Crohn disease in a US population-based study [29].

Interestingly, a few studies examined the temporality of
psoriasis onset in comparison to GI disease. Psoriasis devel-
oped before IBD in 17 cases, developed at the same time in 4
patients, and developed after IBD in 2 persons [31••, 44].
Interestingly, the severity of psoriasis was different when the
onset of psoriasis was prior to Crohn disease (62%) or UC
(80%) compared to after the diagnosis of IBD (23%) [44].
When psoriasis preceded IBD, the Psoriasis Area Severity
Index (PASI) score was significantly higher than when com-
pared to controls without IBD (12.8 vs. 4.4, p < 0.001); how-
ever, there was no difference in psoriasis severity when pso-
riasis occurred after IBD onset (4.0 vs. 4.4, p = 0.35) [31••].

Histologic Appearance and Lymphocytic Infiltration
of Intestinal Mucosa in Psoriasis

A total of 850 articles were identified from the initial search of
subclinical GI inflammation. After reviewing abstracts, 36
full-text articles were further evaluated, and 23 articles were
included for analysis.
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Mucosal biopsies from psoriasis patients were obtained
from the duodenum, jejunum, and ileocolon in 9, 11, and 3

studies, respectively. Mucosal classification of biopsies was
based on an observer’s assessment of stereomicroscopic and

Table 1 Epidemiology of GI disease among psoriasis patients

Author, year Study period Country Prevalence, % (95% CI) Effect (95% CI)

Psoriasis General population

Crohn disease

Augustin 2010 [24] 2005–2005 Germany 0.92 0.45 (0.4–0.5) PR, 2.06 (1.8–2.3)

Augustin 2010 (children) [33] 2005–2005 Germany 0.51 – PR, 3.69 (2.2–6.4)

Cohen 2009 [27] – Italy 0.51;
20–39 years: 1.1,
40–59 years: 0.4,
≥ 60 years: 0.3

0.20 (0.1–0.3) ORa, 2.49 (1.7–3.6)

Egeberg 2016 [28••] 1997–2012 Denmark 0.22 0.20 (0.2–0.2) IRRa, 1.96 (1.7–2.3)

Eppinga 2017 [41••] 2009–2014 Netherlands 0.70 (0.4–1.3) – –

Li 2013 [29] 1996–2008 USA 0.50 0.23 (0.2–0.3) RR, 5.2 (2.8–9.6);
RRa, 5.8 (3.1–10.6)

Makredes 2009 [22] 2001–2002 USA – – PR, 1.6 (1.4–2.0)

Park 2014 [31••] 1990–2012 Korea 0.04 – –

Tsai 2011 [42] 2006–2006 Taiwan 0.10 – RR, 0.66 (0.5–0.9)

Vanaclocha 2015 [23••] 2008–2012 Spain 0.2 (0.0–1.0) – –

Ulcerative colitis – –

Augustin 2010 [24] 2005–2005 Germany 1.09 0.56 (0.5–0.6) PR, 1.91 (1.7–2.1)

Augustin 2010 (children) [33] 2005–2005 Germany 0.12 – PR, 1.13 (0.4–3.3)

Cohen 2009 [27] – Italy 0.48;
20–39 years: 0.4,
40–59 years: 0.5,
≥ 60 years: 0.5

0.28 (0.2–0.3) ORa, 1.64 (1.2–2.3)

Egeberg 2016 [28••] 1997–2012 Denmark 0.53 0.55 (0.5–0.6) IRRa, 1.73 (1.6–1.9)

Eppinga 2017 [41••] 2009–2014 Netherlands 0.80 (0.5–1.4) –

Li 2013 [29] 1996–2008 USA 0.15 0.31 (0.3–0.3) RR, 1.6 (4.0–6.7);
RRa, 1.7 (0.4–7.0)

Makredes 2009 [22] 2001–2002 USA – – PR, 1.3 (1.1–1.6)

Park 2014 [31••] 1990–2012 Korea 0.05 – –

Vanaclocha 2015 [23••] 2008–2012 Spain 0.80 (0.3–1.9) – –

Celiac disease

Birkenfeld 2009 [37] – Israel 0.29;
20–39 years: 0.5,
50–59 years: 0.3,
≥ 60 years: 0.2,
male: 0.2,
female: 0.4

0.11 (0.1–0.1) OR, 2.7 (1.6–4.5);
ORa, 2.7 (1.7–4.5)

De Bastiani 2015 [35••] – Italy 4.1;
male: 4.5,
female: 3.7

OR, 11.3 (1.4–90.1)

Kelati 2017 [25••] 2014–2016 Morocco 1.8 – –

Kia 2007 [46] 2004–2005 USA 2.0 – –

Ojetti 2006 [36] – Italy 3.6 – –

Woo 2004 [43] – Ireland 2.3 – –

Unspecified IBD

Makredes 2009 [22] 2001–2002 USA – – PR, 1.4 (1.2–1.6)

Vanaclocha 2015 [23••] 2008–2012 Spain 1.3 – –

CI confidence interval, IBD inflammatory bowel disease, IRR incidence risk ratio, OR odds ratio, PR prevalence ratio, RR rate ratio
a Adjusted for age and sex
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Fig. 1 Forest plot of GI disease prevalence in psoriasis. a Pooled
prevalence of Crohn disease among psoriasis patients. b Pooled
prevalence of UC among psoriasis patients. c Pooled prevalence of

celiac disease among psoriasis patients. d Pooled prevalence of
psoriasis among Crohn disease patients. e Pooled prevalence of
psoriasis among UC patients
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histologic appearance and is summarized as follows: (1) nor-
mal: predominantly fingers and narrow leaves; (2) abnormal
(a) grade I: cylindrically shaped villi are solely present (b)
grade II: leaf-shaped villi are also present (c) grade III:
ridge-shaped villi are also present (d) grade IV: convolutions
are also present in 21 of 23 studies (91%) reported psoriasis to
be significantly associated with abnormal histologic appear-
ance of intestinal mucosa (Table 3) [63]. Half of the psoriasis
patients who had undergone duodenal biopsies had significant
mucosal lymphocytic infiltration. Additionally, several studies
noted an increased number of mast cells and eosinophils in
duodenal mucosa of psoriasis patients, especially in those with
concomitant psoriatic arthritis [37, 50, 53].

One jejunal study commented on the presence of mucosal
lymphocytes, noting 100% of the psoriasis patients to have
abnormally high lymphocytic infiltration. A separate study

evaluated cell proliferation kinetics in jejunal epithelium and
found significantly higher labeling indices in subjects with
psoriasis compared to healthy controls (p < 0.01) [55].

Three studies examined ileocolic lymphocytic infiltration
in patients with psoriasis. Combining all studies, only 30% of
the psoriasis patients had significantly elevated levels.
However, one study reported a significantly higher prevalence
of microscopic inflammatory gut lesions in patients with pso-
riasis compared to controls [65].

Intestinal Malabsorption Studies in Psoriasis

A total of 17 studies evaluating intestinal malabsorption in
psoriasis patients were reviewed. Six measured fecal fat ex-
cretion, seven measured D-xylose tolerance, and four mea-
sured lactose tolerance (Table 4). Other less commonly

Fig. 1 (continued)
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reviewed tests include 51Cr-labeled EDTA absorption, stan-
dard cellobiose/mannitol permeability, jejunal tissue aryl hy-
drocarbon hydroxylase (AHH) activity, sucrose tolerance, and
folic acid absorption.

There was a total of 113 psoriasis patients for whom
fecal fat excretion was measured. 43% had documented
steatorrhea. Similarly, there were 6 D-xylose tolerance
tests, accounting for 140 psoriasis patients with abnormal
D-xylose excretion in 40%. Finally, a joint analysis of
four lactose utilization studies resulted in 52% of the pa-
tients with significant lactose intolerance.

Testing of 51Cr-labeled EDTA absorption and micro-
somal AHH activity revealed psoriasis patients to have
less 51Cr-labeled EDTA absorption and AHH activity
[68, 70]. Additionally, 24% of the psoriasis patients were
noted to have an abnormal cellobiose/mannitol recovery

ratio, while 41% of the patients had impaired folic acid
absorption [69, 71].

Discussion

The association of comorbidities among psoriasis has been
well established; however, there have been few studies that
synthesize studies reporting the prevalence or association of
Crohn disease, UC, or celiac disease within psoriasis patients
[73, 74•]. Though the mechanism of potential shared risk be-
tween psoriasis and GI disease remains unknown, factors such
as shared genetics and similar intestinal microbiomes may
play a role [17, 75].

Overall, the pooled prevalence of Crohn disease, UC, and
celiac disease in psoriasis is greater than in the general

Table 2 Epidemiology of GI disease among psoriatic arthritis patients

Author, year Study period Country Prevalence, % Effect (95% CI)

Psoriasis General population

Crohn disease

Egeberg 2016 [28••] 1997–2012 Denmark – – IRR, 3.40 (2.30–4.91);
IRRa, 3.40 (2.35–4.93)

Eppinga 2017 [41••] 2009–2014 Netherlands 1.97 –

Kraishi 2011 [38] 2008–2010 Canada 6.70 – SRR, 11.4 (1.4–21.3)

Li 2013 [29] 1996–2008 USA 0.09 – RR, 6.5 (2.1–20.7)

Makredes 2009 [22] 2001–2002 USA – – PR, 2.1 (1.3–3.3)*

Zohar 2016 [32••] 2002–2013 Israel 1.5 0.62 OR, 2.4 (1.8–3.3);
ORa, 2.2 (1.6–3.0)

Ulcerative colitis

Egeberg 2016 [28••] 1997–2012 Denmark – - IRR, 2.45 (1.87–3.20);
IRRa, 2.42 (1.85–3.16)

Eppinga 2017 [41••] 2009–2014 Netherlands 0.99 – –

Makredes 2009 [22] 2001–2002 USA – – PR, 2.0 (1.3–3.1)*

Zohar 2016 [32••] 2002–2013 Israel 0.73 0.35 OR, 2.1 (1.3–3.3);
ORa, 1.9 (1.2–3.0)

Celiac disease

De Bastiani 2015 [35••] Italy 4.65 – –

Lindqvist 2002 [39] 1997–1999 Sweden 4.40 – –

Zohar 2016 [32••] 2002–2013 Israel 0.35 0.23 OR, 1.5 (0.8–2.8)

Unspecified IBD

Eppinga 2017 [41••] 2009–2014 Netherlands 3.0 – –

Makredes 2009 [22] 2001–2002 USA – – PR, 1.8 (1.3–2.5)*

Vanaclocha 2015 [23••] 2008–2012 Spain – – OR and RR, 1.75 (0.98–2.98)

Zisman 2017 [26••] 2010–2013 USA, Canada 1.4 – –

Zohar 2016 [32••] 2002–2013 Israel 2.2 – –

CI confidence interval, IBD inflammatory bowel disease, IRR incidence rate ratio, OR odds ratio, PR prevalence ratio, PsA psoriatic arthritis, SRR
standardized rate ratio

*Statistically significant at p < 0.05
aAdjusted for age and sex
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population reported in the studies, as supported by the pooled
prevalence of GI disease among the general population and by
previously conducted population-based studies. Of note, the
pooled prevalence of celiac disease was much greater than the
reported prevalence in the general population (2 vs. 0.1%).
The pooled prevalence of GI disease among psoriasis patient
was highest for celiac disease (2%) compared to Crohn dis-
ease (0.4%) or UC (0.5%), and correspondingly, the pooled
prevalence for Crohn disease and UC was similar. The differ-
ences seen among celiac disease from IBD could possibly be
related to the possibility that celiac disease is more common
than IBD. Large population-based studies have predicted the
global prevalence of celiac disease as 0.5 to 1%; specifically,
0.7 to 1% in the USA, 0.5 to 1% in Europe, 0.5% in Latin
America, 0.5% in Asia, and 0.3 to 0.8% in the Middle East
[76–87]. The prevalence of Crohn disease and UC reported
from nationally representative studies ranged from 0.2 to 0.3%
and 0.2 to 0.5%, respectively [88, 89]. Our review demonstrat-
ed a larger discrepancy between the prevalence IBD and the
celiac disease in psoriasis patients compared to the baseline
prevalence estimates.

Interestingly, the pooled prevalence of psoriasis among
Crohn disease and UC was much higher (9.5% and 6.6%,
respectively) than for the prevalence of Crohn disease or UC
among psoriasis (0.4% and 0.5%, respectively). Awareness of
the high occurrence of this comorbidity provides implications
for IBD management and further supports overlap in inflam-
matory pathways. Fortunately, this overlap can be addressed
using several systemic therapies that have efficacy in both
IBD and psoriasis.

In the present study, case-control or cohort data were not
robust enough to conduct a pooled analysis for IBD or celiac
disease risk. Only a few studies provided epidemiological es-
timates to determine risk associations such as OR or RR.
Italians with psoriasis have 2.5 times the odds of developing
Crohn disease compared to those without psoriasis and slight-
ly increased odds of 1.6 for developing UC [27]. A similar
significant odds for developing celiac disease of 2.7 was
found in Israel [37]. However, a 11.3 greater odds of devel-
oping celiac disease was found in a large Italian study [35••].
A previously published meta-analysis estimated the risk of
developing celiac disease among psoriasis patients as 3.1
times greater than for those without psoriasis [90•]. In the
USA, psoriasis patients have a 5.8 significantly increased risk
of developing Crohn disease and 1.7 insignificantly increased
risk of UC [29]. Inconsistently, psoriasis was reported as sig-
nificantly protective against developing Crohn disease in
Taiwan [42]. The protective effect of psoriasis on Crohn dis-
ease risk could be influenced by differences in genetics or diet,
lifestyle, and culture. IBD is significantly less prevalent in
China than it is in the USA [91]. This is also supported by
the recognized lower prevalence of IBD in Asia compared to
global estimates [89]. Moreover, when Chinese psoriasis

patients have Crohn disease, they are more likely to seek out
traditional Chinese medicine therapies than in the West [92].
Therefore, the influence of psoriasis on IBD might be con-
founded if IBD were under-reported due to psoriasis patients
receiving therapy from traditional Chinese medicine
practitioners.

Select studies investigated the temporality of developing
IBD with psoriasis. More individuals were noted to develop
psoriasis before the onset of IBD. In addition, the psoriasis
severity was increased in those patients developing psoriasis
before IBD. This suggests that patients with severe psoriasis
may harbor skin-specific factors that promote cutaneous in-
flammation over gastrointestinal inflammation.

In addition, we reviewed studies that assessed structural
abnormalities in psoriasis patients from three intestinal re-
gions: the duodenum, jejunum, and ileocolon. On average
across all regions, 60% of the psoriasis patients in these stud-
ies had a significant increase in mucosal lymphocytic infiltra-
tion. The increase in lymphocytes was also seen in patients
with psoriatic arthritis, but was not related to the presence of
antigliadin antibody (AGA) or severity of skin disease [47].
Furthermore, abnormal mucosal histology and ultrastructure
were also reported in a majority of studies. These results pro-
vide evidence for potential subclinical gastrointestinal inflam-
mation in psoriasis patients. How these abnormalities are re-
lated to the degree of skin involvement, however, is not clearly
established. One study reported 11 psoriasis patients to have
26–50% skin involvement and eight patients to have 51–75%
skin involvement [57]. Of the group with less than 50% skin
involvement, 73% showed grade I and II histologic changes.
Of the group with greater than 50% skin involvement, 50% of
the patients exhibited grade II changes. Alternatively, several
studies did not report a relationship between the degree of
mucosal histologic abnormality and the severity of psoriasis
[58, 60, 63].

Structural and/or functional small bowel abnormalities can
impair nutrient absorption, giving rise to a malabsorption syn-
drome [36]. Among functional studies in psoriasis, steatorrhea
is a common finding that further supports previous scientific
observations of psoriasis in the context of dermatogenic enter-
opathy. Review of the literature revealed 43% of the psoriatic
subjects tested to have abnormal fecal fat excretion. The rela-
tionship between the degree of functional small bowel abnor-
malities and extent of skin involvement is better defined than
that for structural abnormalities reported earlier. Several stud-
ies have shown that the incidence, frequency, and severity of
steatorrhea are related to the extent of skin involvement [63,
93]. Furthermore, treatment of psoriasis coincides with a re-
duction in fecal fat excretion [63]. These results suggest that
steatorrhea in these patients may be secondary to active pso-
riasis. The D-xylose test is another well-established tool to
detect malabsorption in clinically asymptomatic individuals
[36]. Our review of the literature suggests that a large
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percentage of psoriatic patients have abnormal D-xylose ab-
sorption or lactose intolerance. One study additionally inves-
tigated whether these functional changes are associated with
psoriasis severity and reported lactose intolerance to be sig-
nificantly correlated with degree of skin involvement [60].

The included epidemiological studies are fairly representa-
tive of the national population. Based on our quality criteria,
all publications had robust samples and most were from large
population-based cohort studies, reflective of previously re-
ported national estimates in the literature. Another notable
strength of the included articles is a well-defined classification
of diseases as established by a physician.

There are several limitations that may have affected our
results. Differences in the study design and global populations
examinedmaymake some estimates difficult to compare. This
was evidenced by the detection of heterogeneity in our meta-
analyses.In addition, the small number of patients identified
with GI disease from a large populationmay further contribute
to imprecision. However, sensitivity analyses exploring re-
moval of outlier studies revealed that this heterogeneity did
not greatly impact the overall IBD and celiac disease esti-
mates. Not all estimates were adjusted for age and sex, so
some results may be influenced by confounders. However,
the adjusted effects reported from several studies were not
significantly different from the unadjusted effects.

Conclusions

Our systematic review investigated the worldwide prevalence
of Crohn disease, UC, and celiac disease among psoriatic
patients in order to explore the burden of GI inflammation.
To our knowledge, our review is the first to summarize GI
inflammatory disease epidemiology among psoriasis patients
and to describe its contributing pathophysiological subclinical
factors. Overall, there appears to be an increased prevalence
and association of GI disease among psoriasis patients, as well
as an increased prevalence of psoriasis in patients with GI
disease. The highest prevalence of GI disease among psoriasis
patients was found for celiac disease in comparison to the
prevalence of IBD. Conversely, the prevalence of psoriasis
among GI disease was much higher, suggesting a common
susceptibility pathway. When the onset of psoriasis preceded
that of GI disease, which tends to occur more frequently than
vice versa, patients tended to experience more severe
psoriasis.

Intestinal mucosal histology, ultrastructure, and function
were investigated among psoriasis patients withmild or absent
gastrointestinal symptoms. Review of the literature suggests
that subclinical abnormalities in gastrointestinal structure and
function are present in a significant percentage of psoriatic
patients. It is unclear whether these underlying intestinal ab-
normalities in patients contribute to or are the result of

cutaneous pathology. Although studies that examined the
presence or absence of steatorrhea in psoriasis suggest that
these intestinal changes may be secondary to cutaneous pa-
thology, studies examining the relationship of other intestinal
abnormalities and degree of skin involvement were less con-
clusive. Therefore, the complex relationship between the skin
and the gut warrants further investigation.

Practitioners should be aware of the association of GI dis-
ease among psoriasis patients. Dermatologists should query
psoriasis patients for the presence of GI symptoms and refer
to a GI specialist when warranted. Similarly, gastrointestinal
providers should inquire about skin findings. Patients should
be educated on the link between psoriasis and gastrointestinal
disorders so that they can be alert to early symptoms.
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