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Abstract

Background We have previously reported, increased plasma IL-6 concentration in chronic

urticaria. In addition, it has been suggested that IL-6 and C-reactive protein (CRP) may be

useful markers of the disease activity.

Aim The aim of this study was to evaluate whether a systemic inflammation is present in

delayed pressure urticaria (DPU).

Methods Plasma IL-6 and serum CRP concentrations, biomarkers of acute phase

response, were measured in DPU, and the healthy subjects matched by age, gender, and

BMI using ELISA method.

Results DPU patients showed significantly higher plasma IL-6 and serum CRP concentra-

tions than the healthy subjects.

Conclusions Similarly to the known locally increased IL-6 activity in DPU lesions, the

elevated circulating levels of IL-6 and CRP have been currently found in DPU. This

indicates that the disease induces a systemic inflammatory process, termed the acute

phase response.

Delayed pressure urticaria (DPU) is characterized by deep
dermal wheals and inflammatory infiltration consisting
mainly of eosinophils. The inflammatory process is associ-
ated by a variety of mediators produced by mast cells and
migrating leukocytes.1,2 Among these, interleukin-6 (IL-6)
needs special attention, due to several reasons. Firstly,
IL-6 activity has been significantly higher in lesional skin
in DPU.2 Secondly, IL-6 is a multifunctional cytokine pro-
duced by a wide range of cells and may contribute to ini-
tiation and extension of the inflammatory process.3

Thirdly, IL-6 is the main cytokine responsible for regula-
tion of acute phase protein synthesis, including C-reactive
protein (CRP); both are markers of systemic inflamma-
tion.4,5 Elevated circulating levels of IL-66,7 and CRP7,8

have been demonstrated in chronic urticaria. In addition,
it has been suggested that CRP and IL-6 may be useful
markers of the disease activity.7,8 There is no information
available to describe the behavior of the biomarkers of
systemic inflammation in DPU. Therefore, the objective
of this study was to determine the circulating levels of
IL-6 and CRP in patients with DPU.

Eight symptomatic patients (five men and three
women) of age range 28–43 years (mean 37 years) with

pure DPU (without concomitant spontaneous chronic
urticaria) were enrolled into the study, their clinical
characteristics described previously.9 Briefly, three
patients suffered from severe DPU, urticarial lesions still
elicited even under slight pressure; five patients suffered
from milder DPU. Less extensive urticarial lesions were
observed mainly in two areas: the feet and the hands. At
least three weeks before the examination, the patients
ceased to take corticosteroids (except for one patient).
The antihistamines were withdrawn two days before the
study. Infection foci were excluded by appropriate exam-
inations.

The control group consisted of 20 non-smoking healthy
subjects compared by age, sex, and body mass index.
Plasma IL-6 concentration was determined in plasma
(ELISA; R&D Systems, Minneapolis, MN, USA). The tur-
bidimetric latex agglutination method (BioSystems SA,
Barcelona, Spain) was used to determine CRP concentra-
tions.

The comparisons between groups were performed by
Mann–Whitney’s U-test. The correlation coefficient was
obtained by Spearman test. P-values lower than 0.05
were considered significant. 1
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Plasma IL-6 concentration was significantly higher in
patients with DPU compared with the healthy subjects
(Fig. 1). Also, serum CRP concentration was significantly
higher in patients with DPU compared with the controls
(Fig. 2). However, in two out of eight (25%) patients,
serum CRP concentration remained within the normal
range. There was a significant correlation between CRP
and IL-6 concentration in patients with DPU (r = 0.994;
P < 0.001). This is not surprising because CRP is pro-
duced mainly by hepatocytes under the control of IL-6.4,5

No statistical comparison was performed between the
severe DPU and milder DPU groups, as both included too
few patients (three and five, respectively). Therefore, no
conclusions could be drawn to relate IL-6 concentration

to CRP scores upon the disease activity. The so-called
pure DPU is very rare (about 94% of patients with DPU
suffer from concomitant chronic urticaria).10 Exclusion of
patients suffering from DPU concomitant with chronic
urticaria would hamper interpretation of the results,
as patients with chronic urticaria showed both increased
IL-66,7 and CRP7,8 concentrations. So far, cellular sources
of IL-6 in DPU have not been established, while mast
cells and infiltrating inflammatory cells might contribute
to the release of IL-6.2

Because elevated circulating levels of IL-6 and CRP
have been currently found in DPU, it indicates that the
disease is accompanied by a systemic inflammation.
Whether the elevated levels of the proteins contribute to
the pathogenesis of DPU needs to be determined.
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Figure 1 Plasma IL-6 concentration was significantly higher
in patients with DPU compared with controls (P = 0.0026)
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Figure 2 Serum CRP concentration was significantly higher
in patients with DPU compared with controls (P = 0.0003)
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