Patients with Psoriatic Arthritis Have an Increased
Number of Lymphocytes in the Duodenal Mucosa in
Comparison with Patients with Psoriasis Vulgaris
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ABSTRACT.

Objective. To determine if there is evidence of inflammation in the duodenal mucosa in patients with
psoriatic arthritis (PsA) and to compare the results with those in patients with psoriasis vulgaris (PsV).
Methods. Nineteen consecutive patients with PsA underwent gastroduodenoscopy, and biopsy specimens were taken from the duodenal and gastric mucosa. In addition to routine processing, the duodenal
mucosal specimens were stained for CD3+, CD8+ and CD4+ T lymphocytes, tryptase-positive mast
cells, and EG2-positive eosinophil granulocytes. The results were compared with those in duodenal
mucosal specimens from patients with PsV and patients with irritable bowel syndrome.
Results. Compared with PsV patients (without antibodies against gliadin), patients with PsA had a highly significant increase in intraepithelial CD3+ and CD8+ lymphocytes and also in CD4+ lymphocytes
in the lamina propria in the villi. The lymphocyte increase was not related to presence of IgA antibodies against gliadin, endomysium, or transglutaminase, or to concomitant gastritis. Patients with PsA and
PsV showed a pronounced increase in mast cells and eosinophil granulocytes.
Conclusion. The increased lymphocyte infiltration in the duodenal mucosa in PsA, but not in PsV, might
indicate different pathogenetic mechanisms in these psoriasis variants. (First Release Mar 15 2006; J
Rheumatol 2006;33:924–7)
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Patients with psoriatic arthritis (PsA) have skin lesions indistinguishable from psoriasis vulgaris (PsV), although the
lesions are often less widespread, which may indicate pathogenetic and also genetic differences. Spondyloarthropathies
can be associated with enteropathy, e.g., Crohn’s disease and
ulcerative colitis1, but also with more nonspecific and subclinical inflammation2-5. It is not known if the upper part of
the gastrointestinal tract might be involved in the pathogenesis of PsA. However, there is an increased prevalence of celiac disease and of anti-gliadin antibodies (AGA) in patients
with PsA6. We examined the duodenal mucosa in a group of
consecutive patients with PsA and compared the findings with
those in patients with PsV and irritable bowel syndrome.
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MATERIALS AND METHODS

Psoriatic arthritis. Nineteen consecutive patients with PsA underwent gastroscopy with biopsies of the gastric and duodenal mucosa. Anamnestic and
clinical data are shown in Table 1.
Psoriasis vulgaris. For comparison, duodenal biopsy specimens from 35
patients with PsV with no arthritis were also analyzed (Table 1).

Irritable bowel syndrome (IBS). Duodenal biopsy specimens from 11 patients
with symptoms compatible with IBS (no antibodies against gliadin), and no
history of psoriasis or atopy, were obtained, with informed consent.
Gastroscopy with biopsies of the gastric and duodenal mucosa. Five mucosal
biopsy specimens were taken distal to the papilla of Vater8. One was snapfrozen in chilled isopentane and stored at –70°C and the others were fixed in
4% formaldehyde and embedded in paraffin separately. In patients with PsA, 2
biopsy specimens were also taken from the antrum and corpus of the stomach.
Processing of specimens. Frozen sections were used for CD3+, CD8+, and
CD4+ T lymphocytes in the duodenal mucosa and paraffin-embedded duodenal specimens for staining of mast cells9 and eosinophils10.

Microscopy. The routinely stained specimens from the duodenal mucosa were
examined with regard to villous architecture, inflammatory cells in the lamina propria, and the degree of mononuclear cell infiltration (score 0–3) in the
epithelium8.
The numbers of CD3+ and CD8+ T lymphocytes/mm epithelium were
determined, and the percentage of CD3+ and CD4+ areas in the lamina propria in the villi were analyzed on coded slides using a Leica Q Win computerized image system with a DC 200 digital camera. Mast cells and eosinophil
granulocytes in 4 sections were counted.
The study was approved by the local ethics committee.
Statistics. The Mann-Whitney U test for unpaired 2-group comparison was
used for statistical analysis.
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Table 1. Anamnestic and clinical data of 19 patients with psoriatic arthritis and of 35 patients with psoriasis vulgaris without a history of arthritis. Numbers are number of patients unless otherwise indicated.
Psoriatic Arthritis

No. of men/women
7/12
Mean age all patients, mean ± SD yrs
53 ± 11
Duration of arthritis, mean ± SD yrs
6±7
Duration of skin lesions, mean ± SD yrs
18 ± 10
Mono/oligoarticular arthritis
5
Polyarticular arthritis
14
Mean no. of swollen joints; tender joints ± SD
3.7 ± 2.7; 3.8 ± 3.7
Mean ESR, mm/h; mean pCRP, mg/l, ± SD
13 ± 10; 11 ± 3
Psoriasis vulgaris mean PASI score ± SD (n = 15)
2.8 ± 2.6
Palmoplantar pustulosis
4
Crohn’s disease/ulcerative colitis
0/1
IgA antibodies against gliadin > 51 U/l
4
IgG antibodies against gliadin > 12 U/l
0
IgA antibodies against endomysium/
tissue transglutaminase
0
Serum IgA, g/l*
Men
3.1 ± 0.9 (n = 7)
Women
2.5 ± 1.0 (n = 11)
NSAID until 2 weeks before gastroscopy
8
Methotrexate 5–7.5 mg/week
0

Psoriasis Vulgaris
20/15
45 ± 13

19 ± 13

6.1 ± 4.8
0
0/0
24
4
2

2.9 ± 1.1 (n = 19)
2.4 ± 1.0 (n = 14)
0
2

* Serum IgA in a reference group of blood donors6: men 2.4 ± 1.1 g/l (n = 170), women 2.1 ± 0.8 g/l (n = 128).
PASI: Psoriasis Activity and Severity Index7. pCRP: plasma C-reactive protein.

RESULTS
Duodenal mucosa — routine histopathology
Psoriatic arthritis. An increased number of mononuclear cell
infiltrates in the epithelium (score ≥ 2–3) was observed in
specimens from 6 patients (32%) and a slight increase (score
1–2) was observed in 8 patients (42%). Specimens from 6
patients displayed nonspecific mild to moderate inflammation. An increased number of eosinophils was observed in
specimens from 10 patients (53%).
Psoriasis vulgaris. No increase in number of mononuclear
cell infiltrates in the epithelium was seen in the specimens
from AGA-negative patients. Twelve of 28 AGA-positive
patients showed a slight increase in number of mononuclear
cell infiltrates in the epithelium (score 1–2), and in 2 patients
who also had antibodies against endomysium there was a pronounced increase in lymphocytes (score ≥ 2–3), in one of
them combined with partial villous atrophy.
Irritable bowel syndrome. Specimens from the patients with
IBS displayed mild to moderate inflammation. Increased
numbers of intraepithelial lymphocytes were not observed.
Immunohistochemistry
The results for CD3+ and CD8+ T cells in the duodenal
epithelium and CD3+ and CD4+ T lymphocytes in the villi are
summarized in Table 2 and illustrated in Figure 1.
CD3+ and CD8+ T lymphocytes in epithelium. The 15
patients with PsA without IgA AGA had significantly larger
numbers of CD3+ and CD8+ T lymphocytes in the epithelium
than patients with PsV with no AGA. Among patients with

PsV an increase was only observed in those with elevated
AGA. However, 2 PsA patients with IgA AGA values of 835
and 102 U/l had 37 ± 0 CD3+ and 38 ± 1 CD8+ lymphocytes/mm epithelium, which were large numbers in the PsA
group.
CD4+ lymphocytes in the villi. The percentage CD4+ area in
the lamina propria in the villi was much higher in patients
with PsA than in patients with PsV (p < 0.0001).
Mast cells and eosinophil granulocytes in the duodenal lamina propria. The number of tryptase-positive mast cells was
increased in patients with PsA (55 ± 32/mm2 duodenal stroma;
p = 0.0026) and PsV (131 ± 57/mm2, n = 33; p = 0.0001) compared with the number reported in patients with IBS (26 ±
19/mm2, n = 23)9. The number of eosinophil granulocytes in
PsA (62 ± 51/section) was also increased compared with IBS
patients (23 ± 31, n = 8; p = 0.0143)10.
Gastric mucosa. Three patients with PsA displayed chronic
inflammation in the antrum and in 4 patients in the corpus (2
were positive for Helicobacter pylori). No correlation was
found between the findings in the gastric and duodenal
mucosa.
DISCUSSION
In this study patients with PsA had an increased number of
lymphocytes in the duodenal epithelium and in the villi in
comparison with PsV patients (without antibodies to gliadin).
The increase in lymphocytes in PsA patients was not related
to the presence of AGA or to more severe skin disease.
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Table 2. Psoriatic arthritis, psoriasis vulgaris, and irritable bowel syndrome (IBS):CD3+ and CD8+ T lymphocytes in the duodenal epithelium (mean number
± SD) and CD3+ and CD4+ T lymphocytes in the lamina propria of the villi (mean percentage stained area ± SD).

Psoriatic arthritis, no AGA
Psoriatic arthritis, with AGA
Psoriasis vulgaris, no arthritis, no AGA
Psoriasis vulgaris, no arthritis, with AGA
IBS, no AGA

No.
Patients
15
4
7
28
11

CD3+ Cells/mm
Epithelium
34.5 ± 30.1a
26.0 ± 13.1
9.2 ± 4.5
24.2 ± 17.5
21.9 ± 13.9

CD8+ Cells/mm
Epithelium
28.9 ± 25.0b
22.5 ± 18.5
8.6 ± 6.7
24.0 ± 23.3
21.6 ± 11.9

Percentage CD3+
Area in Villi
12.1 ± 9.8
7.6 ± 4.5

Percentage CD4+
Area in Villi
14.0 ± 10.8c
12.7 ± 9.1
2.5 ± 1.0
2.6 ± 1.4d
7.0 ± 3.6

Compared to psoriasis vulgaris, no anti-gliadin antibodies: ap = 0.0039; b p = 0.0072; c p = 0.0010. Compared to psoriatic arthritis, no anti-gliadin antibodies:
p < 0.0001.

d

Figure 1. CD3+, CD8+, and CD4+ T lymphocytes in villi in the duodenal mucosa in (A) a patient with psoriasis vulgaris but no arthritis and no antibodies against
gliadin; no increase in the number of lymphocytes in the epithelium or in lamina propria in the villi; (B) a patient with psoriatic arthritis (polyarticular arthritis):
increased number of CD3+/CD8+ lymphocytes in the epithelium and CD3+/CD4+ lymphocytes in lamina propria in the villi; and (C) a patient with psoriatic
arthritis (oligoarticular arthritis) and the largest number of intraepithelial lymphocytes in the arthritis group. Note dense infiltration of CD3+/CD8+ lymphocytes
in the epithelium and CD3+/CD4+ lymphocytes in the lamina propria. All bars = 20 µm.
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The definition of “normal” numbers of mononuclear cell
infiltrates in the epithelium is still uncertain. An attempt to
clarify this issue was made by Hayat, et al11, who examined
paraffin-embedded duodenal biopsy specimens from 20
patients evaluated as normal. They found a mean number of
lymphocytes ± SD of 11 ± 6.8/100 epithelial cells (range
1.8–26). This is similar to the number found in our study in
AGA-negative patients with PsV. We have found few reports
on attempts to quantify lymphocyte infiltration in the lamina
propria. Villi were chosen for estimation of lymphocyte infiltration as they are easier to define than selected areas in the
lower lamina propria. The increased infiltration by CD4+
lymphocytes illustrates the differences in the duodenal
mucosa between PsA and PsV.
Mild inflammation in IBS has been found in several recent
studies12. That the lymphocyte infiltration was somewhat
more pronounced in PsA than in the IBS specimens also indicates that some type of inflammation is present in the PsA
mucosa.
We previously reported that the number of mast cells9 and
eosinophil granulocytes10 is greatly increased in the duodenal
mucosa in PsV patients, but with no obvious relation to the
clinical severity and no association with AGA. An increased
number of these cells was also found in PsA. In this context it
is of interest that mast cells have an important role in innate
immunity13 and that they have a key role in several autoimmune conditions14.
It may be speculated that the increased lymphocyte infiltration in the duodenal mucosa in patients with psoriatic
arthritis might indicate that psoriatic arthritis has an immunemediated pathogenesis with a reaction to unknown dietary
factors and/or to bacterial antigens and/or to autoantigens not
present in psoriasis vulgaris.
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