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Summary
Background. About 50% of patients with severe chronic spontaneous urticaria (CSU) 
show signs of activation of the coagulation/fibrinolysis system, but the clinical signifi-
cance of this phenomenon is unclear. Objective. The present study compared patients 
with severe CSU showing and not showing elevated D-dimer plasma levels. Methods. 
132 adult patients (m/f 44/88; mean age 51, 5 years; range 14 - 89 years) with severe 
CSU (UAS-7 > 30) were included in a cross-sectional, real life study. The study group 
was divided based on baseline D-dimer plasma levels, and compared for age, sex, disease 
duration, disease activity, CRP, thyroid autoimmunity, total IgE, and atopic status. Re-
sults. Identical numbers of patients showed elevated and normal D-dimer plasma levels 
(50% and 50%, respectively). Patients showing elevated D-dimer levels were slightly 
older (p < 0.05), were more frequently females (p < 0.05), had a longer disease duration 
(p < 0.01), and had a significantly higher prevalence of elevated PCR (26/66 vs 4/66; 
p < 0.001). Conclusions. Only 50% of patients with severe CSU show elevated D-di-
mer plasma levels. The activation of the coagulation/fibrinolysis system is associated with 
a systemic inflammatory milieu, suggesting the existence of a specific phenotype. Whether 
this reflects the existence of different endotypes in patients showing and not showing the 
activation of the coagulation cascade has still to be established.

of D-dimer are not predictive of CSU patients’ response to the 
humanized anti-IgE mAb, omalizumab (12), it nonetheless par-
allels the clinical response to this drug (13). Patients with severe 
CSU show a detectable activation of the coagulation cascade 
in about 50% of cases (12). What differentiates patients with 
severe CSU showing and not showing the activation of the co-
agulation / fibrinolysis system has not been established so far. 
The present study compared the clinical features in these two 
subsets of patients with CSU.

Patients and methods

Patients  

This cross-sectional, real life study included 132 patients (m/f 
44/88; mean age 51, 5 years; range 14-89 years) with severe 
CSU (UAS-7 > 30) unresponsive to antihistamine treatment. 
The study group was divided based on baseline D-dimer plas-
ma levels, which were measured by ELISA and expressed as ng/

Introduction

The frequent occurrence of intense thrombin generation in 
patients with chronic spontaneous urticaria (CSU) was first 
described about 12 years ago (1). Such phenomenon, which is 
clearly associated with disease severity (2), seems to occur via the 
activation of the extrinsic pathway of the coagulation cascade 
(1). This finding was confirmed over time by several research 
groups (3-6), one of whom also showed that the activation of 
the extrinsic pathway of the coagulation might in turn activate 
the intrinsic pathway also, eventually producing a hyper-coagu-
lable pattern (7). The activation of the coagulation / fibrinolysis 
system is possibly a consequence of the hyper-expression of tis-
sue factor by activated eosinophils (8), although also endothelial 
cells seem able to play a role in this sense (9). The activation of 
the coagulation system in CSU occurs irrespectively of the pres-
ence or absence of autoreactivity (5,10), and has been shown to 
be negatively associated with patients’ response to second-gen-
eration antihistamines (11). Although increased plasma levels 
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ml; values exceeding 500 ng/ml were considered elevated. The 
following parameters were investigated: age, sex, disease dura-
tion (in months), disease activity (expressed as UAS-7 value), 
CRP, thyroid autoimmunity (defined as the presence of circu-
lating IgG autoantibodies specific for thyroperoxidase and/or 
thyroglobulin), total IgE, and atopic status (defined as a positive 
history of respiratory and/or food allergy confirmed by posi-
tive SPT with commercial allergen extracts). Patients gave an 
informed written consent to the use of their data in anonymous 
form. Since the study was retrospective and based on routine 
diagnostic tests, a formal approval by an external ethical com-
mittee was not required.

Statistics

Means and proportions were compared by two-tailed Student’s 
t-test and by chi-square test with Yates’ correction, respective-
ly. Probability values less than 5% were considered statistically 
significant.

Results

Results are summarized in table I. D-dimer plasma levels were 
elevated in 66 (50%) patients and normal in 66 (50%) patients, 
respectively. The two groups did not differ in terms of UAS-
7 score, but patients showing elevated D-dimer levels showed 
a slight, albeit statistically significant difference in mean age 
(54.3 years vs 48.7 years; p < 0.05), and a higher prevalence of 
female patients (m/f 16/50 vs 28/38; p < 0.05). Further, this 
subgroup showed a significantly longer disease duration than 
patients showing normal D-dimer levels (mean 64.6 months 
[range 2-600 month; median 21 months] vs mean 28.6 months 
[range 2-500 months; median 6 months] p < 0.01). Atopic sta-
tus (19/66 [29%] vs 15/66 [23%], in patients with elevated or 
normal D-dimer, respectively; p = ns), elevated total IgE (51% 

vs 52%, respectively; p = ns), and thyroid autoimmunity (14/66 
[21%] vs 19/66 [29%], respectively; p = ns) were similarly dis-
tributed in the two groups. In contrast, the activation of the co-
agulation / fibrinolysis system was associated with a significantly 
higher prevalence of elevated PCR (26/66 vs 4/66; p < 0.001).

Discussion

Although the coagulation / fibrinolysis cascade can be activated 
in patients with CSU, and this event is unquestionably associ-
ated with a severe disease (2), not all patients with severe CSU 
do show elevated D-dimer plasma levels. This study, which was 
focused specifically on subjects with severe CSU (UAS-7  > 30) 
refractory to antihistamine treatment, confirmed that elevated 
D-dimer plasma levels are found only in 50%. The reasons for 
this are not yet clear. Patients showing signs of activation of the 
coagulation / fibrinolysis system were frequently older females 
with a longer disease duration showing a systemic inflamma-
tory milieu, as suggested by the higher frequency of elevated 
CRP, a non-specific marker of inflammation. In a recent study, 
about one third of CSU patients showed elevated CRP lev-
els, often in association with a positive autologous serum skin 
test, a marker of autoreactivity (14). The association between 
coagulation / fibrinolysis and inflammation markers has been 
observed about 9 years ago (15) and confirmed more recently 
(16,17). Altogether, these findings seem to suggest the existence 
of a phenotype of CSU characterized by more intense, clini-
cally detectable inflammatory events, as also shown by studies 
that investigated different inflammation markers (18,19), that 
would involve the coagulation system. On the other hand, this 
study suggests that severe CSU may occur in the absence of 
any clinically detectable inflammation. Whether this reflects 
the existence of different endotypes in patients showing and 
not showing the activation of the coagulation cascade has still 
to be established.

Table I - Clinical features of patients with severe CSU with or without signs of fibrinolysis.

elevated D-dimer normal D-dimer p

no. 66 66

mean age (years) 54.3 48.7 < 0.05

females 50 (76%) 38 (56%) < 0.05

disease duration (months) [median] 64.6 [21] 28.6 [6] < 0.01

elevated CRP 26 (39%) 4 (6%) < 0.001

atopic status 19 (29%) 15 (23%) ns

thyroid autoimmunity 19 (29%) 14 (21%) ns

elevated total IgE 19/37 (51%) 22/42 (52%) ns
ns, not significant.
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The inflammatory milieu involving the activation of coagula-
tion / fibrinolysis system does not seem to interfere with the 
clinical response to omalizumab (12), suggesting that the ac-
tivated coagulation cascade probably acts as a secondary am-
plification mechanism rather than the leading actor in this 
disease. The inflammatory milieu suddenly normalizes in CSU 
patients responding to omalizumab (13), suggesting that the in-

teraction between autoreactive IgE (20) and their ligands is a 
likely starting point of the inflammation process, and that their 
neutralization by anti-IgE leads to the “shutdown” of the whole 
mechanism. Patients showing elevated D-dimer levels are of-
ten unresponsive to antihistamines (11,16), but this seems the 
case also in patients lacking signs of systemic inflammation, as 
shown by the present study. 

References

1.	 Asero R, Tedeschi A, Coppola R, Griffini S, Paparella P, Riboldi P, 
Marzano AV, Fanoni D, Cugno M. Activation of the tissue factor 
pathway of blood coagulation in patients with chronic urticaria. J 
Allergy Clin Immunol 2007; 119:705-710.

2.	 Asero R, Tedeschi A, Riboldi P, Griffini S, Bonanni E, Cugno M. 
Severe chronic urticaria is associated with elevated plasma levels of 
D-dimer. Allergy 2008; 63:176-180.

3.	 Wang F, Tang H, Xu JH, Kang KF. Activation of the blood co-
agulation cascade is involved in patients with chronic urticaria. J 
Allergy Clin Immunol 2009; 123:972-973.

4.	 Takahagi S, Mihara S, Iwamoto K, Morioke S, Okabe T, Kamey-
oshi Y, Hide M. Coagulation / fibrinolysis and inflammation 
markers are associated with disease activity in patients with chron-
ic urticaria. Allergy 2010; 65: 649-656.

5.	 Triwongwaranat D, Kulthanan K, Chularojanamontri L, Pin-
kaew S. Correlation between plasma D-dimer levels and the se-
verity of patients with chronic urticaria. Asia Pac Allergy 2013; 
3:100-105.

6.	 Farres MN, Refaat M, Melek NA, Ahmed EE, Shamseldine MG, 
Arafa NA. Activation of coagulation in chronic urticaria in re-
lation to disease severity and activity. Allergol Immunopathol 
(Madr) 2015; 43:162-167.

7.	 Takeda T, Sakurai Y, Takahagi S, Kato J, Yoshida K, Yoshioka A, 
Hide M, Shima M. Increase of coagulation potential in chronic 
spontaneous urticaria. Allergy 2011; 66:428-433.

8.	 Cugno M, Marzano AV, Tedeschi A, Fanoni D, Venegoni 
L, Asero R. Expression of tissue factor by eosinophils in pa-
tients with chronic urticaria. Int Arch Allergy Immunol 2009; 
148:170-174.

9.	 Yanase Y, Takahagi S, Hide M. Chronic spontaneous urticaria and 
the extrinsic coagulation system. Allergol Int 2018; 67:191-194.

10.	Asero R, Cugno M, Tedeschi A. Activation of blood coagula-
tion in plasma from chronic urticaria patients with negative au-
tologous plasma skin test. J Eur Acad Dermatol Venereol 2011; 
25:201-205.

11.	Asero R. D-dimer: a biomarker for antihistamine-resistant chron-
ic urticaria. J Allergy Clin Immunol 2013; 132:983-986.

12.	Asero R, Marzano AV, Ferrucci S, Genovese G, Cugno M. Base-
line D-dimer plasma levels correlate with disease activity but not 
with the response to omalizumab in chronic spontaneous urticaria. 
Allergy 2019; doi:10.1111/all.13936.

13.	Asero R, Marzano AV, Ferrucci S, Cugno M. D-Dimer Plasma 
Levels Parallel the Clinical Response to Omalizumab in Patients 
with Severe Chronic Spontaneous Urticaria. Int Arch Allergy Im-
munol 2017; 172:40-44.

14.	Kolkhir P, Altrichter S, Hawro T, Maurer M. C-reactive protein 
is linked to disease activity, impact, and response to treatment in 
patients with chronic spontaneous urticaria. Allergy 2018; 73:940-
948.

15.	Takahagi S, Mihara S, Iwamoto K, Morioke S, Okabe T, Kamey-
oshi Y, Hide M. Coagulation/fibrinolysis and inflammation mark-
ers are associated with disease activity in patients with chronic ur-
ticaria. Allergy 2010; 65:649-656.

16.	Kolkhir P, Pogorelov D, Olisova O. CRP, D-dimer, fibrinogen and 
ESR as predictive markers of response to standard doses of levoce-
tirizine in patients with chronic spontaneous urticaria. Eur Ann 
Allergy Clin Immunol 2017; 49:189-192.

17.	Grzanka R, Damasiewicz-Bodzek A, Kasperska-Zajac A. Inter-
play between acute phase response and coagulation/fibrinolysis 
in chronic spontaneous urticaria. Allergy Asthma Clin Immunol 
2018; 14:27.

18.	Tedeschi A, Asero R, Lorini M, Marzano AV, Cugno M. Plasma 
levels of matrix metalloproteinase-9 in chronic urticaria patients 
correlate with disease severity and C-reactive protein but not with 
circulating histamine-releasing factors. Clin Exp Allergy 2010; 
40:875-881.

19.	Kasperska-Zajac A, Sztylc J, Machura E, Jop G. Plasma IL-6 con-
centration correlates with clinical disease activity and serum C-re-
active protein concentration in chronic urticaria patients. Clin Exp 
Allergy 2011; 41:1386-1391.

20.	Schmetzer O, Lakin E, Topal FA, Preusse P, Freier D, Church MK, 
Maurer M. IL-24 is a common and specific autoantigen of IgE in 
patients with chronic spontaneous urticaria. J Allergy Clin Immu-
nol 2018; 142:876-882.


