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D-dimer as a potential blood biomarker for
disease activity and treatment response in
chronic urticaria: a focused review

Chronic urticaria is an itchy skin disease, which is treated with anti-
histamines; however, a large group of patients are unresponsive to
antihistamines alone and are thus treated with omalizumab, although
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a small fraction of these patients have particularly recalcitrant disease.
Currently, there are no reliable biomarkers available to assess disease
activity/severity and treatment response in chronic urticaria patients.

However, it has been reported that high levels of d-dimer are observed
during disease activity and are significantly reduced during periods of
remission. We present a focused overview of studies investigating plasma
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hronic urticaria (CU) is an itchy skin disease
characterized by wheals and/or angioedema that
lasts for at least six weeks. CU can be subdi-

ided into chronic spontaneous urticaria (CSU) and chronic
nducible urticaria (CINDU). CINDU is induced, for exam-
le, by physical stimuli such as heat, cold, pressure or sun
xposure [1].
he recommended treatment for CU by international guide-

ines is non-sedating antihistamines once daily as first-line
herapy; if no improvement is observed it is recommended
o increase the dose of antihistamine up to four-fold.
hird-line options include add-on therapy of omalizumab,
yclosporine or montelukast [1]. Up to half of all patients
re unresponsive to antihistamines alone.
n up to 45% [2] of the cases, CSU has an autoimmune
asis with circulating histamine-releasing auto-antibodies
irected against IgE and/or the high affinity IgE receptor
cRI on mast cells and basophiles. Further, some patients
ave autoreactive antibodies directed against thyroid per-
xidase [2] and recent data shows that autoimmunity is one
f the most frequent causes of CSU [3].
everal studies have investigated potential biomarkers of
SU; however, currently there are no reliable biomark-
rs available to assess disease activity/severity or treatment
esponse. Some patients with CSU show an activation of
he tissue factor pathway of the coagulation cascade and,
n patients with severe disease activity, this activation can
ncrease plasma levels of d-dimer [4]. The elevation of d-
imer has also been reported in patients with angioedema
ue to C1-inhibitor deficiency. Furthermore, it has been
eported that high levels of d-dimer during disease activ-
JD, vol. 28, n◦ 6, November-December 2018

To cite this article: Ghazanfar MN, Thomsen SF. d-dimer as a potential blood biomarker
Eur J Dermatol 2018; 28(6): 731-5 doi:10.1684/ejd.2018.3443

ty are significantly reduced during periods of remission.
onetheless, the increased levels of d-dimer during dis-

ase exacerbation are not associated with an increased risk
f thrombosis [5].
erein, we review studies of plasma d-dimer level as a
iomarker for disease activity and treatment response in
atients with CU.
biomarker for disease activity and treatment response
ronic urticaria.

nic urticaria, d-dimer, biomarker, disease activity,

Literature search

A systemic literature search was conducted in PubMed
and EMBASE using the search terms: “chronic urticaria
AND d-dimer”, “urticaria AND d-dimer”, “urticaria AND
coagulation” and “CSU AND d-dimer”, “CSU AND
biomarkers”, and “urticaria AND biomarkers”. All stud-
ies were reviewed by the first author, and retrospective and
prospective case series and observational studies published
since 2008 and including patients with urticaria related to
d-dimer and disease activity were included. Reference lists
were scrutinized for completion.
The literature search identified a total of 12 studies; three
retrospective, one prospective, and four case-control studies
related to plasma d-dimer levels and disease activity, as
well as four studies related to plasma d-dimer levels and
treatment response (table 1).

Main findings

D-dimer and disease activity in chronic
urticaria
Several studies have shown that d-dimer is related to
disease activity in patients with CU. A retrospective
study from Japan [6] examined the relationship between
d-dimer, CRP, fibrin degradation products (FDP), and dis-
731
for disease activity and treatment response in chronic urticaria: a focused review.

ease activity in 82 patients with CU. The patients were
treated with antihistamines with or without concomitant
leukotriene antagonists, corticosteroids, and/or immuno-
suppressive drugs, whereas some of the patients were also
treated with tranexamic acid, warfarin, heparin, and pro-
tease inhibitors. FDP was elevated in 21% of the patients,
while d-dimer was elevated in 35% of the patients, includ-
ing all of the patients with elevated FDP. Elevated CRP

dx.doi.org/10.1684/ejd.2018.3443
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as observed in 23% of the patients. A total of 57% of
he patients reported “severe” disease activity (more than
0 wheals per day), and these patients also had higher lev-
ls of FDP, d-dimer, and CRP than patients with moderate
r mild disease activity. A significant reduction in FDP, d-
imer, and CRP was seen when disease activity was reduced
P < 0.01 for FDP and P < 0.05 for d-dimer and CRP).
nother retrospective Korean study [7] investigated
hether various laboratory markers, such as d-dimer, CRP,

nd total IgE, were associated with disease severity among
dult patients with CSU (n = 48) or acute urticaria (AU)
n = 46), whereas patients with CINDU and patients who
ere taking medication that could influence the coagula-

ion pathway were excluded. Angioedema was reported
y 13 patients. A slightly higher level of d-dimer was
bserved among patients with AU (1.3 �g/L) compared
o patients with CSU (0.7 �g/L). Further, d-dimer levels
ignificantly correlated with the Urticaria Activity Score
UAS) (r = 0.30; P < 0.001) and CU (r = 0.37; P < 0.05)
nd, specifically, patients with elevated d-dimer had sig-
ificantly higher UAS than patients with normal d-dimer.
owever, no significant correlation was observed between
AS and CRP or IgE [6].
large retrospective study from Thailand [8] examined

he relationship between plasma d-dimer levels and dis-
ase severity in 120 patients (30 male and 90 female)
ith CU, of whom 58 had abnormal plasma d-dimer lev-

ls. The 120 patients were categorized into three groups
ccording to disease activity; mild, moderate, and severe
isease activity was observed in 63 (52.5%), 37 (30.8%)
nd 20 (16.7%) patients, respectively. Six patients also had
ngioedema, while 36 patients had a history of atopy and
5 patients had a family history of atopy. Abnormal d-
imer levels were seen in 58 (48.3%) of the patients. In
6 of the patients, autologous serum skin testing (ASST)
nd autologous plasma skin testing (APST) was performed.
SST was positive in 34.4% of the patients while APST
as positive in 36.5%. Plasma d-dimer level was also ele-
ated in the APST-negative group, however, no overall
ignificant difference in plasma d-dimer level was observed
etween the APST-positive and APST-negative groups, nor
n the ASST-positive and ASST-negative groups. Of the

ore severe disease activity group, 16 of the 20 patients
ad abnormal plasma d-dimer levels. The median plasma
-dimer level in the severe group was 1,410.8 ng/mL
ompared to 317.4 ng/mL and 687.3 ng/mL in the mild
nd moderate disease groups, respectively. A positive cor-
elation between plasma d-dimer levels and severity of
isease activity was seen (P < 0.05; r = 0.537). Likewise,
Brazilian case-control study [9] investigated the associ-

tion between d-dimer serum level and disease activity in
U. Thirty-seven patients were divided into three groups:
2 patients with active CU, 10 patients with CU in remis-
ion, and 15 control patients with psoriasis. Increased
evels of d-dimer were seen in all 12 patients with active
U, ranging from 589 to 1,400 ng/mL. The patients with
JD, vol. 28, n◦ 6, November-December 2018

U in remission had normal d-dimer levels, while only
ne patient with psoriasis had elevated d-dimer. Similarly,
ased on a case-control study of 30 patients with CSU
nd 30 healthy subjects from Egypt [10], the relation-
hip between biomarkers of importance in the coagulation
ascade and disease severity and activity in CSU was inves-
igated. Plasma levels of d-dimer and factor VIIa were
ignificantly elevated among patients with active CSU com-
pared to healthy controls (662.5 ng/mL versus 150 ng/mL
[P < 0.001] for d-dimer; 330 versus 100% [P < 0.001] for
FVII). Further, there was a significant difference in d-
dimer levels according to differences in the level of disease
severity (1-10 versus 11-50 versus +50 wheals); however,
FVIIa levels did not differ according to disease severity.
Similar observations were reported by Asero et al. [11]
who observed that plasma d-dimer levels were significantly
elevated in eight patients with severe CU compared to
13 patients with mild disease activity. Marked activation of
the coagulation cascade and fibrinolysis was seen; however,
it was not possible to determine whether this activation was
the cause of CU or associated with an intensification of the
disease.
In a short prospective study [12] of 68 CU patients, d-
dimer levels and antihistamine resistance was investigated.
Plasma d-dimer levels were measured and the patients were
treated with 10 mg cetirizine for two weeks. For non-
responders, the dose was increased to 30 mg cetirizine for
one week. Non-responders with increased levels of d-dimer
were offered treatment with nadroparin and tranexamic
acid. Fourteen of the 68 patients had elevated d-dimer lev-
els and 12 of the 14 patients with elevated d-dimer did
not respond to antihistamines. Eight patients were treated
with anticoagulant treatment and five patients showed good
response to anticoagulant therapy. Furthermore, the study
concluded that elevated d-dimer levels in CU patients indi-
cate a more severe disease activity.
In one study [13], 17 patients with AU were divided into two
groups according to disease activity. Thirty healthy subjects
were included as a control group. d-dimer levels were sig-
nificantly higher in patients with severe AU compared with
patients with mild/moderate AU and healthy subjects (2.6
[range: 2.2-4.5] versus 0.17 [range: 0.05-0.18] versus 0.14
[range: 0.08-0.22], respectively; P < 0.001).
In an Italian study of 43 patients with CU [5], APST-positive
patients were compared with APST-negative patients and
healthy subjects. Seven patients had elevated prothrombin
fragments and plasma d-dimer levels. Significant correla-
tions were observed between disease severity, prothrombin
fragments (r = 0.685; P = 0.003), and plasma d-dimer level
(r = 0.704; P = 0.002). Further, it was observed that patients
with negative APST had higher plasma d-dimer level com-
pared to healthy subjects, but significantly lower plasma
d-dimer levels compared to patients with positive APST.

D-dimer and treatment response in chronic
urticaria
Asero et al. [14] investigated plasma d-dimer levels in
patients with severe CU treated with cyclosporine. The
study included 29 patients with severe antihistamine-
resistant CU. All patients had been treated with different
antihistamines and oral prednisolone, but symptoms had
733

relapsed as soon as the treatment was discontinued.
Cyclosporine was administrated for a minimum of three
months and plasma d-dimer levels were measured before
and during treatment or at the end of treatment. Baseline
d-dimer levels were elevated in 60% of the patients and
seven of 18 patients (39%) with elevated plasma d-dimer
responded well to the treatment compared to 10 of 11 (91%)
patients with normal d-dimer levels. d-dimer levels were



7

s
m
I
3
s
s
u
d
e
t
T
1
A
9
t
u
o
o
a
w
“
1
w
“
o
w
w
d
w
6
“
i
I
s
t
a
l
T
t
t
r
p
f
t
i
i
s
a
p
T
f
w
m

D

T
d
a
e
b
I

hown to follow the clinical response to cyclosporine in
ost of the patients [14].

n an Egyptian case-control study [10] comprising
0 patients with active CSU and 30 healthy subjects, a
ignificant decrease in d-dimer and FVIIa (P < 0.001) was
een in 25 patients with CSU who were available for follow-
p after remission. Likewise, Asero et al. [11] reported a
ecrease in d-dimer in two patients. One patient had severe
xacerbation of CSU and was treated with oral corticos-
eroids, antihistamines, and low-molecular-weight heparin.
he plasma levels of d-dimer were reduced from 603 to
60 pmol/L.

larger prospective study also from Italy [15] included
1 adult patients with CSU. At the first visit, antihistamine
herapy was stopped to assess disease severity. UAS was
sed from day 5 to 7 and all patients were then given 10 mg
f cetirizine daily for seven to 14 days. If no response was
bserved, the dose was increased two-fold for four days
nd then three-fold for another three days. The response
as classified as “excellent”, “good”, “partial”, “poor” or

absent”. Plasma d-dimer levels were measured on day 7 to
4 after the first visit. The response to cetirizine treatment
as “excellent” in 45% of the patients, “good” in 15%,

partial” in 5%, and “poor” in 25% of the patients, while 9%
f the patients were non-responders. Overall, d-dimer levels
ere elevated in 33% of the patients and none of the patients
ho responded “excellent” to the treatment had increased
-dimer levels. d-dimer was elevated in 21% of the patients
ho showed “good” response, and increased in as many as
0% and 78% of the patients who responded “partial” and
poor”, respectively. All non-responders except one had
ncreased levels of plasma d-dimer.
n a recent report from Italy [16], 32 patients with
evere CSU (UAS7 score > 30) and antihistamine refrac-
ory patients were included and treated with omalizumab
t 300 mg every fourth week for three months. Base-
ine d-dimer levels were elevated in 19 patients (59%).
wenty-four (75%) patients showed complete response

o omalizumab. Furthermore, 15 of 19 patients (79%) of
hose who had elevated d-dimer levels showed complete
esponse to omalizumab. Among non-responders, d-dimer
lasma levels increased after omalizumab administration
rom 787 ± 206 to 1,230 ± 467 ng/mL. It was concluded
hat d-dimer plasma levels decrease according to the clin-
cal response to treatment. Similar observations were seen
n a case report [17], which included a CSU patient with
evere disease activity. The patient was unresponsive to
ntihistamine treatment and showed partial response to
rednisolone. A weekly UAS score of 38 was calculated.
he patient was treated with omalizumab at 300 mg every

ourth week. d-dimer levels corresponded to UAS7, and
ere considered as a marker for disease activity and treat-
ent response.

iscussion
34

here is a relatively sparse literature concerning plasma d-
imer as a potential biomarker for disease severity/activity
nd treatment response in CU. The available studies, how-
ver, suggest that d-dimer can be used as a potential
iomarker for disease activity in patients with CSU [7-12].
n particular, it has been shown that d-dimer levels signifi-
cantly correlate with UAS scores. However, no significant
association has been observed between d-dimer levels and
APST or ASST [5]. Furthermore, it has been suggested
that d-dimer can be used as a monitoring tool for treatment
response in patients with severe disease activity as increased
d-dimer levels are often associated with refractory disease
and poor response to treatment, notably as a marker for
antihistamine-resistant CU [14].
d-dimer is a FDP, which reflects the expression of tissue fac-
tor by eosinophils, the activation of the coagulation cascade,
and thrombin generation. A recent study [18] showed that
the extrinsic pathway of the clotting cascade is activated in
CU and disease activity is associated with the coagulation
cascade. The plasma levels of d-dimer are usually increased
due to eosinophil activation in CU [14] and thrombin gener-
ation. Thrombin generation increases vascular permeability
and induces degranulation of mast cells [4].
While d-dimer appears to play an important role as a
biomarker for CU, there are other biomarkers, which have
also shown some potential. One such biomarker is the
basophil histamine release (HR) assay, which has been
linked to treatment response in CSU patients. In a study
by Ghazanfar et al. [19], a larger fraction of CSU patients
with a negative HR assay experienced complete or almost
complete response to omalizumab treatment compared to
HR-positive CSU patients. Similar observations were made
in another study [20], in which an analysis of omalizumab
responders showed that HR-positive CSU patients only
responded after a second injection of omalizumab, and the
median time to response was 29 days compared to two days
for HR-negative patients. Thus, a positive HR test might
be useful to predict a less favourable treatment response
to omalizumab in CU patients; however, more studies are
needed to investigate this further.
Based on several studies from different countries, d-dimer
appears to be promising as a biomarker for CU. However, it
is not normally used in the everyday clinical setting to pre-
dict disease activity/severity or treatment response. One of
the reasons for this could be a lack of evidence of whether
d-dimer is specifically increased in patients with urticaria,
as it can be increased in other diseases as well. Additionally,
there is a need for larger and more thorough studies. Most
of the current evidence is based on experience from single
centres and small retrospective studies. It would be interest-
ing to carry out larger prospective multinational studies and
studies in which treatment choice and dose were determined
according to plasma d-dimer levels before treatment. Fur-
ther, more studies are needed to evaluate the role of d-dimer
as a potential biomarker in different subtypes of CU, accord-
ing to various disease characteristics and among patients
with comorbidities. �
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