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Increased plasma-soluble CD40 concentration
in patients with chronic urticaria with positive
autologous serum skin test
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MADAM, Chronic urticaria (CU) can be identified as a mast

cell- and basophil-dependent inflammatory disorder of the

skin, which is accompanied by an acute-phase response. From

the pathogenetic standpoint, the disease can in many cases

represent an autoimmune phenomenon.1–5

CD40 ⁄CD40L interaction is a critical component of both

humoral- and cell-mediated immune response. On the other

hand, abnormal signal transduction in the system is involved

in the immune-mediated diseases. Soluble CD40 (sCD40), a

marker of immunological activation detected in the blood, is

thought to regulate CD40 ⁄CD40L and signals a negative feed-

back response.6–9

It has been reported that CD40 ⁄CD40L interaction is

involved in CU pathogenesis;10 however, any possible signifi-

cance of sCD40 in the disease is unknown.

Therefore we have investigated whether sCD40 plasma con-

centration in CU (i) differs from that in healthy subjects, or

(ii) may differ between the autologous serum skin test

(ASST)-positive and ASST-negative subtypes of CU.

Sixty-seven patients with active CU were enrolled in the

study as described previously.11 The patients were divided into

three groups: 22 patients with mild CU, 25 patients with

moderate CU and 20 patients with severe utricaria symptoms,

using weekly urticaria activity score (UAS),11 as well as into

two groups according to ASST response, following the method

by Sabroe et al.12:

Group I (ASST negative-CU group): 38 patients (23 females

and 15 males; median age 38, range 20–45 years);

Group II (ASST positive-CU group): 29 patients (16 females

and 13 males; median age 36, range 20–42 years).

The control group consisted of 38 sex- and age-matched

healthy subjects. The study was approved by the University

Ethics Committee (KNW-6501-46 ⁄08).

Quantification of sCD40 was performed in plasma with an

enzyme-linked immunosorbent assay (ELISA) kit (IBL, Ham-

burg, Germany) according to the manufacturer’s instructions.

Kruskal–Wallis, Mann–Whitney U and Spearman’s rank tests

were used in the statistical analysis.

Plasma sCD40 concentrations were significantly higher in

patients with ASST-positive CU compared with patients with

ASST-negative CU and healthy controls [median (quartile

range): 129Æ2 (121Æ6–159Æ2), 103Æ8 (74Æ2–132Æ5) and 105Æ6
(63Æ2–131Æ5) pg mL)1, respectively] (Fig. 1). Plasma sCD40

concentration did not correlate significantly with UAS (r =

)0Æ14, P = 0Æ47). In addition, there were no significant dif-

ferences in plasma sCD40 concentration between the patients

with ASST-positive CU with mild, moderate and severe symp-

toms (Fig. 2).

Our data demonstrate that elevated concentration of circu-

lating sCD40 is present in patients with CU with positive

response to ASST, but not in patients with a negative response

to ASST, which confirms that different pathomechanisms oper-

ate in the two subtypes of CU.

It has been shown that CD40L expression was markedly

upregulated on active T cells from patients with autoimmune

CU, which might have contributed to increased B-cell prolifer-

ation and autoimmune response.10 In our study, elevated

sCD40 plasma concentration in CU suggests increased expres-

sion of CD40, resulting in enhanced sCD40 release.

In addition, it is known that through the release of sCD40,

B cells may suppress the expression of CD40L on activated T

cells8 as well as the biological response of B lymphocytes.6

The above point to the possible generation of activated,

CD40L-positive T cells during an immune response in CU

triggering sCD40 release, as a result of increased CD40 ⁄CD40L

interaction involved in the development of autoimmunity.

It is believed that sCD40 may regulate CD40 ⁄CD40L inter-

action in the negative feedback response,6,8 pointing to the

theoretical possibility of this molecule being involved in rescue

mechanisms to normalize hyperactivity of the CD40 ⁄CD40L

system in CU.

On the other hand, we hypothesize that abnormal uncon-

trolled CD40 ⁄CD40L interaction occurs in CU, which might
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Fig 1. Plasma sCD40 concentration in the control group, ASST-

negative CU group and ASST-positive CU group. Control vs. ASST (+)

P = 0Æ01; ASST ()) vs. ASST (+) P = 0Æ02.
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result from a failure of the inhibitory effect of sCD40 to pre-

vent the expression of CD40L on activated T cells in CU.

However, the possibility cannot be discarded that sCD40 may

not be relevant functionally, but is only a marker of the

enhanced CD40 ⁄CD40L interaction.

However, increased expression of CD40L on activated T

cells has been reported in the blood of patients with CU.10

We speculate that activation of circulating B cells is the main

source of increased plasma sCD40 concentration in ASST-posi-

tive CU as a result of enhanced interaction of CD40 with its

ligand, CD40L, on activated T cells. These cells have been

shown to express high levels of CD40 and to shed biologically

active sCD40 in vitro, and are considered to be a main source

of circulating sCD40.6,8

It should also be mentioned that, in addition to the mem-

brane-bound form, CD40L can also be released as a soluble

molecule (sCD40L), which may exert different biological

functions. However, data regarding the behaviour of circulat-

ing sCD40L in CU are contradictory.11 Similarly to other auto-

immune disorders, it is speculated that assessment of sCD40

in plasma might be an index to the detection of the immune

origin of the disease. Our observations, along with the earlier

results,10 may indicate that CD40 ⁄CD40L interaction plays a

role in immune activation in CU.
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Fig 2. Plasma sCD40 concentration in patients with ASST positive-CU

with different disease activity. CU-mild vs. CU-moderate vs. CU-

severe, P = 0Æ37 and P = 0Æ06, respectively.
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