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Introduction

Chronic urticaria (CU) is defined by the presence of urticaria 
occurring daily or almost daily for more than 6 weeks (1). Over-
all, CU persists for more than 1 year in 70% of patients affected, 
and in almost 15% of cases it lasts for 5 years (2). Chronic spon-
taneous urticaria (CSU) refers more specifically to those form of 
CU not caused by vascular inflammation (urticarial vasculitis) 
or triggered by an identifiable external factor, including phys-
ical stimuli, and inherited or acquired inflammatory diseases. 
Approximately 30-50% of cases of CSU are thought to have 

an autoimmune etiology, primarily correlated to the presence 
of IgG autoantibodies directed against FcεRIα receptor or less 
commonly IgE, that leads to mast cells degranulation (1-5).
The demonstration of these autoantibodies is not usually part of 
common clinical practice. Hence, a surrogate in vivo test called 
autologous serum skin test (ASST) has been demonstrated to be a 
reasonably predictive clinical test to indicate the presence of these 
histamine-releasing functional autoantibodies (6,7). Their pres-
ence has already been shown to be associated with a more severe 
disease (2,3), but not with disease duration (6). Moreover, some 
authors noted that autologous plasma skin test (APST) causes 
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Summary
Background. Histamine release (HR) test has previously been shown to predict the presence of 
endogenous histamine-releasing factors in chronic spontaneous urticaria (CSU). Objectives 
and methods. Twenty CSU patients unresponsive to antihistamine treatment were enrolled 
in order to evaluate the correlations between HR test results and demographic features, quality 
of life, disease activity, clinical course, and autologous serum and plasma skin tests (ASST and 
APST). Results. All patients with positive HR test (9/9, 100%) had a more severe disease ac-
tivity at onset (urticaria activity score, UAS > 2) when compared to negative HR test patients 
(5/11; p = 0.04). Quality of life questionnaires’ results were not substantially different between 
HR positive and negative subgroups at baseline (p > 0.05), and results of HR test and ASST/
APST did not co-segregate (p > 0.05). After 12 months, patients with a positive HR test had 
a significant reduction of disease activity (p = 0.003) whereas patients with a negative HR test 
did not (p > 0.05), leading to disease remission and antihistamine treatment withdrawal in 
67% (6/9) of positive HR test patients versus 18% (2/11) of negative HR test patients (p = 
0.027). Conclusions. Positive HR test may predict spontaneous CSU remission at 12 months.

Key words 

chronic urticaria; CSU; histamine 
release test; autologous serum skin 
test; autologous plasma skin test

1Department of Allergy and Clinical Immunology, IRCCS San Raffaele Scientific Institute, Milan, Italy 
2Vita-Salute San Raffaele University, IRCCS San Raffaele Scientific Institute, Milan, Italy 
3University Hospital of Southern Denmark, Odense, Denmark
4Unit of Leukocyte Biology, DIBIT, IRCCS San Raffaele Scientific Institute, Milan, Italy

Histamine release positive test associates with disease 
remission in chronic spontaneous urticaria:  
a proof-of-concept study

A. Berti1,2, M.r. YAcouB1, P. StAhl SkoV3, S. FAlkeNcroNe3, l. cASAti2, S. BurAStero4, 
M.G. SABBAdiNi1,2, G. coloMBo1,2



155Histamine release positive test associates with disease remission in chronic spontaneous urticaria: a proof-of-concept study

went in vivo assessment of ASST and APST as previously described 
(6,8) and in vitro determination of HR from healthy subjects’ baso-
phils incubated with patients serum. For HR test, white blood cells 
containing 1-2% basophils from a healthy non-atopic donor were 
incubated with patients’ sera in the presence of interleukin (IL)-3. 
Histamine was measured by the glass fiber method, as previously 
described (9). Cut-off value for HR was set to > 16.5%. In order 
to avoid conscious or unintended unconscious bias, HR test results 
were masked to clinicians taking care of the patients (GC, MNY, 
AB, LC) until the end of the 1-year observational period, while clin-
ical data were masked to laboratory operators (PSS, SF, SB) as well. 

Disease activity and quality of life assessment

Disease activity was assessed by Urticaria Activity Score (UAS) 
at 0 and 12 months. Daily UAS values (0-6 points) were calcu-
lated on the patient’s conditions over the previous 24 hours, by 
adding the score value for number of wheals (0-3) and for pruri-
tus intensity (0-3), as already described (10). Patients quality of 
life was evaluated at baseline by Chronic Urticaria Quality Of 
Life Questionnaire (CU-Q2oL) and other metrics commonly 
used in clinical practice (Visual Analogic Scale, VAS; Dermatol-
ogy Life Quality Index, DLQI) (1,10-14). 

Statistical analysis

Variable values were presented as median and range for serolog-
ical and immunological biomarkers, unless otherwise specified. 
Categorical variables were compared using the Fisher’s exact 
test. Normally and non-normally distributed variables were 
compared using the Student’s t-test and Mann-Whitney U-test, 
respectively. Treatment efficacy in each group was assessed by 
means of Wilcoxon Signed Rank test (paired) analysis. Graph-
Pad Prism version 6.00 was utilized for statistical analysis. A 
p-value < 0.05 was considered statistically significant.

Results

Study cohort 

Seventeen (85%) patients were female, mean age was 42 (range, 
18-67). Angioedema associated with CSU in 70% (14/20) of 
cases. Autoimmune thyroid dysfunction (altered thyroid-stimu-
lating hormone [TSH] serum levels with autoantibodies against 
thyroglobulin and/or thyroperoxidase and/or TSH-receptor) 
was present in 35% of cases (6 patients with hypothyroidism, 
one patient with hyperthyroidism), 5% (1/20) had isolated au-
toantibodies anti-thyroglobulin and thyroperoxidase antibodies 
without thyroid dysfunction, 20% (4/20) had antinuclear an-
tibody (ANA) positivity without any autoimmune condition, 
and 5% (1/20) had Sjögren’s syndrome. Clinical and demo-

wheal-and-flare reactions much more frequently than ASST, and 
observed an increase of thrombin generation in plasma of patients 
with CSU, suggesting a mechanism of mast cells degranulation 
different from autoantibody-mediated activation (8).
Histamine is the most important mediator in CU which is re-
leased upon stimulation by both circulating basophils and tis-
sue-infiltrating mastocytes (1,3). Functional assay of histamine 
release (HR) from healthy non atopic donors’ basophils incubat-
ed with CU patients’ serum has previously been shown to have a 
good sensitivity and specificity for endogenous histamine-releas-
ing factors presence, either antibodies or not (9). However, the 
relationship between the ability of CSU patients’ serum to induce 
HR, and patients’ demographics, disease activity, quality of life, 
clinical course and ASST/APST has never been studied before.

Material and methods

Patients and study design

We conducted an observational and prospective study on 20 adult 
CSU patients unresponsive to antihistamine medications. All forms 
of chronic urticaria other than CSU were ruled out by medical his-
tory and by diagnostic work up, according to European Academy 
of Allergy and Clinical Immunology (EAACI) guidelines (1,5). Pa-
tients diagnosed with CSU, who had persistence of daily symptoms 
(daily presence of at least one itchy wheal) despite a course of at 
least 30 days of antihistamine therapy (at least a single dose of an-
ti-H1 antihistamine daily), were enrolled. Antihistamine therapies 
allowed for the enrolled patients were cetirizine 10 mg, deslorata-
dine 5 mg, loratadine 10 mg, bilastine 20 mg, ebastine 10 mg. 
After the 30-day trial period, patients were treated for the follow-
ing year according to EAACI guidelines. A dose of antihistamine 
up to 4 times was allowed. A short course of steroid (prednisone 
25 mg tapered in 5-7 days) in order to induce initial remission 
and or to recover from eventual exacerbations was allowed, and 
based on clinical judgment. Ant leukotriene agents were also al-
lowed. At the time of patients enrollment, omalizumab was not 
approved in Europe for the treatment of CSU. Treatments were 
tapered and then stopped in those patients without CSU signs 
and symptoms for at least 30 days. Following informed consent, 
each participant underwent a complete clinical assessment during 
the first visit in our tertiary care center. Patients were then moni-
tored for 12 months and treated with symptomatic treatment for 
CSU according to physician’s judgment, which typically included 
a daily single dose of a second-generation H1-antihistamine, a 
daily double antihistamine dose or a daily double dose plus an 
anti-leukotriene agent, according to disease severity.

In vivo and in vitro tests 

Venipuncture and ASST/APST were performed after the withdraw-
al of antihistamine treatment for at least 72 hours. Patients under-
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scored positive for APST only, while 9% (1/11) of patients with 
negative HR scored positive for ASST only (figure 1C). Thyroid 
dysfunction or autoimmune conditions did not associate with 
any HR or ASST/APST subset (p > 0.05, respectively).

Patients with a positive HR test have a more severe disease at onset

All patients with positive HR test (9/9, 100%) had a more severe 
disease activity at onset (UAS score > 2), compared to approximately 
45% (5/11) of patients with HR negative test (p = 0.04; figure 1D). 
During the 1-year observation period, all the patients were treated 
following EAACI guidelines and according to clinical judgment, in 
order to obtain CSU remission or the best control of the disease. 
Thirty-five percent (7/20) of patients received a single second-gen-
eration H1-antihistamine daily dose, 35% (7/20) received a double 
antihistamine daily dose and 30% (6/20) received a double antihis-
tamine daily dose plus an antileukotriene agent. Overall, 8 patients 
stopped therapies because of the resolution of signs and symptoms, 
while 3 patients used antihistamines only when needed (≤ 3/week) 
because of a frank improvement of the clinical picture (table 3). 

graphic features are summarized in table 1. Quality of life ques-
tionnaires’ results were not substantially different between HR 
positive and negative groups at baseline (table 2).

HR test results and ASST/APST results do not cosegregate

Sixty percent (12/20) of patients scored positive for both ASST 
and APST, 5% (1/20) scored positive for only ASST, and 20% 
(4/20) scored positive for only APST. Around 15% (3/20) 
scored negative for both ASST and APST (figure 1A).
HR test was positive (i.e., > 16.5%) in 45% (9/20) of patients. 
Notably, patients with positive test had a highly significant in-
crease % of HR compared to those who scored negative (p < 
0.001; figure 1B).
We compared in vivo (ASST/APST) and in vitro (HR) test results, 
but they did not co-segregate (figure 1C; p > 0.05 in all compar-
isons). In particular, 67% (6/9) and 55% (6/11) of patients with 
positive and negative HR test results respectively, scored positive 
for both ASST and APST. Eleven percent (1/9) and 27% (3/11) 
of patients with respectively positive and negative HR test results 

Table 1 - Demographic features of patients (n = 20).

Feature Number or %

Age 42 years (range 18-67)

Sex 85% female, 15% male

Disease duration 3.5 years (range 0.5-16)

Associated angioedema 70%

Autoimmune disease (different from thyroiditis) 5% (1 patient with Sjögren’s syndrome)

Thyroid disfunction1 35%  (1 Basedow-Graves’ disease; 6 Hashimoto’ disease)

Isolated thyroid autoimmunity2 5%

Antinuclear antibody (ANA) 20%
1Autoimmune thyroid dysfunction was defined as an altered thyroid-stimulating hormone (TSH) serum levels with autoantibodies against thyroglobulin and/or 
thyroperoxidase and/or TSH-receptor.
2Isolated thyroid autoimmunity was defined as a normal thyroid-stimulating hormone (TSH) serum levels with autoantibodies against thyroglobulin and/or thyro-
peroxidase and/or TSH-receptor.

Table 2 - Quality of life questionnaires’ scores (Dermatology Life Quality Index [DLQI]; Chronic Urticaria Quality Of Life Questionnaire 
[CU-Q2oL], Visual Analogic Scale [VAS]) in patients with positive and negative HR test results at baseline. Comparison between HR 
positive  and negative patients’ scores were non significant (p>0.05) for each questionnaire used.

Questionnaire HR positive patients HR negative patients

DLQI (with range) 11 (1-22) 10 (1-19)

CU-Q2oL (with range) 43 (16-76) 44 (23-61)

VAS (with range) 65 (50-91) 59 (40-85)
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tients with a negative HR test did not (p > 0.05; figure 2B).
When comparing patients who had an improvement in UAS 
in the observation period versus those who did not, a trend in 
favor of patients with positive HR test was observed, since 78% 
(7/9) and 45% (5/11) reported positive and negative HR test 
respectively (p = 0.197).

A positive HR test result at baseline predicts spontaneous CSU remission 
and associates with antihistamine treatment withdrawal at 1 year

Patients were monitored for 12 months; patients with a positive 
HR test had a significant reduction of disease activity assessed 
by UAS after 12 months (p = 0.003; figure 2A), whereas pa-

Figure 1 - (A) In vivo test: autologous serum skin test (ASST) and autologous plasma skin test (APST) in our cohort of patients (n = 20). 
(B) In vitro test: histamine release (HR) from healthy nonatopic donor basophils incubated with CSU patients serum. HR test was positive 
(i.e., > 16.5%) in 9/20 patients and negative in 11/20 patients (p < 0.001); HC = healthy controls. (C) Comparison between in vivo and 
in vitro test results: there was no correlation and the results of the two tests did not co-segregate. The solid spots represent the patients with 
HR positive and negative test results respectively (in vitro test), while the two intersecting sets represent the ASST and APST results (in vivo 
test). (D) Comparison between HR test results and severity of disease assessed by urticaria activity score (UAS) at baseline: HR test positivity 
significantly associates with a more severe disease (UAS score > 2; p = 0.04).

1A 1B

Table 3 - Antihistamine treatment withdrawn in patients with HR positive and negative test after 12 months. 

Antihistamine HR positive patients HR negative patients

Daily 33% (3/9) 55% (6/11)

When needed 0% 27% (3/11)

Withdrawal* 67% (6/9) 18% (2/11)
* Statistically significant (p<0.05)

1C 1D
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mine-unresponsive CSU, i.e., a more severe disease at onset (as 
depicted by a UAS score > 2; figure 1D) and a more frequent 
spontaneous disease remission at 12 months. Patients with a 
positive HR test had a higher reduction of disease activity (p 
= 0.003) and withdrew antihistamine treatment in a higher 
number of cases (p = 0.027) when compared to patients with 
a negative HR test results, suggesting that HR test may predict 
disease remission. 
Although the HR test does not inform on the underlying patho-
logical mechanisms of CSU, we could speculate that patients’ 
sera with negative HR test (approximately half of the patients) 
need to interact with one or more other cellular or humoral 

Moreover, 67% (6/9) of patients with positive HR test were able 
to completely withdraw therapy and achieve complete CSU re-
mission compared to 18% (2/11) of patients with a negative HR 
test results (p = 0.027; table 3). No statistical difference in the 
median UAS reduction after 12 months between patients who 
scored positive for both ASST/APST, negative for both ASST/
APST, and positive for only APST was observed (p > 0.05 in all 
comparisons; table 4).

Discussion

Our results suggest that positive HR test associates with two 
apparently contrasting phenotypic characteristics of antihista-

Figure 2 - Disease severity variations after 12 months of symptomatic therapy in patients with HR positive test results (A) and patients 
with HR negative test results (B). Disease activity was assessed by Urticaria Activity Score (UAS) based on the patient’s conditions over the 
previous 12 hours. In the box, median UAS (with range; min-max values) at onset and after 12 months.

HR test positive pts

t=0
t=12

 m

Median UAS 5 (3, 6) 0 (0, 6)

6

4

2

0

U
AS

 s
co

re

HR test negative pts

t=0
t=12

 m

Median UAS 2 (0, 6) 2 (0, 6)

6

4

2

0

U
AS

 s
co

re

A B

Table 4 - Median UAS score stratified for in vivo results at onset and at 12 months. No significant difference between t=0 and t=12 was 
found within each group (p>0.05).

Subsets Patients t = 0 t = 12

ASST/APST +/+ (range) n = 12 4 (0-6) 2 (0-6)

ASST/APST +/- (range) n = 1 0 0

ASST/APST -/+ (range) n = 4 4 (2-6) 2 (0-5)

ASST/APST -/- (range) n = 3 2 (0-6) 0
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Prior reports with basophil activation test (BAT; consisting of 
sera of CSU patients incubated with resting basophils of nor-
mal donors) induce histamine release and upregulate CD63 and 
CD203c (22,23). BAT with CD63 may have a role in assessing 
severity of disease and predicting outcome, but results are not 
completely homogeneous. (22-24) Although a direct compari-
son has not been published, HR test instead is easy to perform 
and interpret, and results can be easily standardized between 
different centers (9). No statistical association of autoimmune 
thyroid dysfunction (or isolated thyroid autoimmunity) with 
HR or APST/ASST results was observed in our cohort. The 
mutual relationship of these two conditions is well known and 
accounts for 10 to 27% of cases in literature (17,18,19). In our 
cohort the percentage of thyroid disease is slightly greater, per-
haps as a consequence of a selection bias of those patients with 
an antihistamine resistant CSU. However, this may also depend 
on small sample size, which clearly represents a limit for this and 
other subgroups’ analysis in our study. This study has a good 
internal validity because a very select homogeneous group (only 
CSU excluding inducible or physical urticaria; only patients 
daily symptomatic after at least a single dose of antihistamine 
therapy for at least 1 month) is chosen. Given that CSU is likely 
a group of diseases instead a single one, likely with different pre-
disposing factors, disease mechanisms and perhaps different re-
sults to in vivo and in vitro tests, we chose a very selected group 
characterized by the unresponsiveness to conventional doses of 
symptomatic drugs. This gives us the chance to draw precise 
conclusions about the persistence of disease on our sample albeit 
the small size, but at the same time it impacts the generalizabil-
ity of our results, since our study sample represents the patients 
still symptomatic despite conventional treatment doses instead 
of the whole CSU population.
In conclusion, HR test seems to predict CSU spontaneous re-
mission at 12 months in patient with persistent disease, since 
patients with positive HR test underwent therapy withdrawal 
in a higher number of cases as compared to those with negative 
results. Even if larger studies to confirm these preliminary data 
are needed, HR test could be helpful in discriminating at onset 
those CSU patients who are more likely to benefit from anti-
histamine therapy from those who may need more aggressive 
treatment options (20-21).
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