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Abstract
Background Activation of fibrinolysis system has been observed in spontaneous urticaria.

Aim To investigate the haemostatic activation in DPU, expressed by plasma D-dimer concentration, the index of

active fibrinolysis.

Methods Plasma D-dimer concentrations were measured in eight patients with pure DPU of varying severity as

well as in 30 healthy subjects.

Results The analysis of individual results indicated that three patients of the eight show D-dimer concentration

higher than the upper limit of the normal range. All the patients had severe DPU and manifested extensive lesions.

The remaining five milder cases showed values within the normal range.

Conclusions Our analysis revealed that DPU patients may differ in their haemostatic activation state depending on

severity of the disease. In severe DPU cases hyperfibrinolysis may occur, manifested by elevated plasma D-dimer

concentration, probably as a consequence of the systemic inflammatory response.
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Introduction
Delayed pressure urticaria (DPU) is characterized by late appear-

ance and prolonged duration of erythema, cutaneous ⁄ subcutane-

ous swelling and inflammatory infiltration elicited by pressure

stimuli. The pathogenesis remains unclear.1

Haemostatic activation has been observed in acute and chronic

urticaria (CU).2–6 Asero et al. suggested that activation of coagula-

tion is involved in the pathogenesis of chronic urticaria.3,7 Throm-

bin and other products of coagulation ⁄ fibrinolysis cascade may

play a key role in the urticarial processes, by both mast cell activa-

tion and increasing vascular permeability.8 It has been reported

that D-dimer concentration is associated with CU severity3 and

may prove useful when assessing the disease activity.4 However,

data regarding the behaviour of the system in physical urticaria

are very scarce. Interestingly, it has been shown that platelet

activation is increased in DPU patients,9 and therefore it may be

valuable to investigate further the behaviour of the blood coagu-

lation-fibrinolysis system in such a disorder. In this study

plasma D-dimer concentration, the index of active fibrinolysis,

was measured in patients with DPU of varying severity.

Materials and methods
Examination comprised eight subjects (five men and three

women) of age range 28–43 years (mean 37 years) suffering from

DPU. A diagnosis of pure DPU was made clinically, following

careful recognition of the history and respective physical examina-

tion. The patients suffered from no concomitant illnesses or spon-

taneous urticaria. In three of eight patients the course of the illness

was severe and they practically never ceased to show some urticar-

ial lesions elicited even by slight pressure. On the examination day

painful skin swelling and erythema were extensive, in two patients

located throughout the back, the buttocks and the posterior sur-

face of the thighs effecting from sitting on a chair, whereas one

patient showed lesions on the buttocks, legs and trunks because of
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wearing tight overalls. One of the patients received permanent

treatment with corticosteroids (5–10 mg Encorton), while in the

case of the remaining two it was possible to withdraw the corticos-

teroids for a period of 3 weeks. The antihistamines used showed

poor effectiveness in the treatment of those patients.

In the remaining five patients the course of the illness was

milder and on the examination date the urticarial lesions were less

extensive and were observed in three areas: the feet (three patients)

which was induced by standing or walking, the hands (one

patient), induced by hard work and the knees (one patient) caused

by work performed in the kneeling position; such lesions persisted

from a few until a dozen or so of hours. At least 1 month before

the examination, the patients ceased to take any local and systemic

corticosteroids.

The results of laboratory tests proved normal, except for two

patients with severe DPU who presented leucocytosis of an

unknown origin.

The control group consisted of 30 healthy subjects described

previously.5

D-dimer assay

All blood samples were obtained between 7 AM and 12 PM using an

anticubital puncture and collected into the vacutainer tubes.

Plasma D-dimer concentration was measured using ELISA

method, according to the manufacturers’ instructions (Assera-

chrom� D-Di kit, Diagnostica Stago, France). D-dimer is a fibrin

degradation product, and is the index of coagulation followed by

fibrinolysis.

Statistical analysis

Data were delivered as medians and interquartile ranges, and com-

parisons between groups were performed by Mann–Whitney’s

unpaired rank sum test. P-values lower than 0.05 were considered

significant.

Results
Data are presented in Fig. 1. The analysis of individual results

indicated that in three severe DPU patients, D-dimer plasma con-

centrations were higher than the upper limit of the normal range

(lab norms <0.5 lg ⁄ mL). The remaining five milder patients

showed values within the normal range. On the whole, the DPU

group had significantly higher D-dimer concentration as compared

with the healthy subjects [P = 0.012, 0.35 (0.175–1.95) and 0.14

(0.08–0.22) respectively].

Discussion
Our data show some differences in activation of blood coagulation

amongst the DPU patients. Elevated plasma D-dimer concentra-

tions were observed in three patients, who manifested severe DPU

and had larger size urticarial lesions, but not in patients with

milder DPU. What seems remarkable, two patients with severe

DPU, presented leucocytosis of an unknown origin. Such differ-

ences might be dependent on the scale of the urticarial lesions and

intensity of the inflammatory response, responsible for activation

of the coagulation cascade. Some growing evidence proves that

inflammation may lead to activation of the coagulation system

and vice versa.10 Holding a special position amongst urticarias,

DPU is frequently associated with the systemic symptoms and is

marked by deep swelling and inflammatory infiltration. Eosinoph-

ils are important components of inflammatory infiltrate especially

in the lower dermis.11 Interestingly, eosinophils are the blood cells

producing the largest amount of the tissue factor and may exert

the procoagulant activity.12

An important question is whether the increased circulating

D-dimer reflects the systemic activation of coagulation and hyper-

fibrinolysis or is merely a local response within the inflamed urti-

carial lesions. Fujii et al. suggested that in urticaria the activation

of coagulation ⁄ fibrinolysis processes occurs extravascularly, then

fibrin degradation products may flow back into the systemic circu-

lation as a result of the increased vascular permeability.6 On the

other hand, taking into account our previous study that pointed

to the enhanced platelet activation in DPU, it seems that increased

plasma D-dimer concentration may also reflect the systemic activa-

tion of the coagulation cascade accelerated by platelet activation.

It should be emphasized that elevated D-dimers are hallmarks

of the hypercoagulable ⁄ prothrombotic state. However, no throm-

botic complications were observed in one of our patients with

severe DPU, lasting for about 20 years and treated with corticos-

teroids.

The main limitation of this study is a small sample, basically

because of low incidence of pure DPU. Pure DPU is uncommon

as about 94% of DPU patients suffer from the co-occurring CU.7

Selection of such a homogenous group makes it possible to avoid

the impact of the co-existent CU upon the D-dimer evaluation

result.

Conclusion
Our analysis revealed that DPU patients may differ in their

haemostatic activation state depending on the disease severity.
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Figure 1 Individual plasma D-dimer concentration in DPU

patients in comparison with healthy subjects. Horizontal lines
represent median value.
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In severe DPU cases, hyperfibrinolysis may occur, manifested by

the elevated plasma D-dimer concentration. The haemostatic acti-

vation might depend on the extensivity and intensity of the

inflammatory processes in such a disorder. Studies comprising a

larger number of patients are required to confirm these findings.
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