Ann Dermatol Vol. 26, No. 5, 2014

http://dx.doi.org/10.5021/ad.2014.26.5.592

ORIGINAL ARTICLE

Usefulness of the Autologous Serum Test
for the Diagnosis of Chronic Idiopathic Urticaria
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Background: The majority of chronic urticaria cases are
chronic idiopathic urticaria (CIU) with no specific identi-
fiable etiology. The role of autoantibodies in such cases re-
mains controversial. Objective: This study determined the
positivity rate of autologous serum tests in CIU patients.
Methods: This study was performed on 30 patients with CIU
and 30 individuals without any systemic or dermatologic
disease. After the volar parts of right and left forearms were
cleansed, 0.05 ml serum physiologic and 0.05 ml autologous
serum were injected intradermally on the right forearm 5 cm
apart from each other, resulting in the formation of small
papules; meanwhile, 0.05 ml histamine alone was injected
to the left forearm. The test results were evaluated after 30
minutes as positive in positive cases. Results: The autologous
serum test produced significant and non-significant results in
patients with CIU and controls, respectively. The positivity
rates of the autologous serum test in the CIU and control
groups were 53.3% and 26.6%, respectively. There was no
relationship between autologous serum test positivity and
sex in either group. In male patients with CIU, positive results
ranged widely with age, while in female patients, positive
results were mainly observed at younger ages with a narrow
age range. Conclusion: The autologous serum test is a useful
test in the diagnosis and treatment of CIU as well as the
selection of immunotherapy, especially in patients refractory
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to classic therapy. (Ann Dermatol 26(5) 592~ 597, 2014)
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INTRODUCTION

Urticaria is a heterogeneous disease group that involves
erythematous edematous papules or swelling. Urticaria is
classified according to the duration and clinical features of
the disease. Chronic urticaria is defined as when swelling
continues for longer than 6 weeks. The majority of ch-
ronic urticaria cases with no specific etiology are iden-
tified after laboratory analysis; these cases constitute a
group termed chronic idiopathic urticaria (CIU). Patients
with CIU have autoantibodies with high affinity against
immunoglobulin E (IgE) receptors (FceRl@) and less fre-
quently anti-Ig autoantibodies, which are capable of
activating mast cell and basophil degranulation. These
patients are classified as having autoimmune chronic
urticaria'™.

Clinical and histological findings remain insufficient to
confirm if the development of CIU is linked to autoanti-
bodies'. The autologous serum test is the simplest and
best in vivo clinical test for measuring the activity of
histamine release by basophils; it is the most commonly
used diagnostic test for measuring autoantibodies’. Auto-
reactivity is achieved by the intradermal injection of
autologous serum, through which, factors can indirectly
affect the release of mediators from cutaneous mast cells
and other cells or directly affecting the skin micro-
vasculature, resulting in pruritic swelling and erythema®.

A positive autologous serum test result indicates the pre-
sence of functional autoantibodies or histamine-releasing
factors in serum’. The percentage of positive autologous
serum test results in adults with CIU when measured using



different positivity criteria ranges between 4.1% and
76.5%°. Patients without CIU and healthy individuals
generally have negative autologous serum test results'”.
The general consensus is that there is no sensitivity for
positive autologous serum test results in patients without
CIU and healthy individuals®. In the literature, the percen-
tage of healthy controls with positive autologous serum
test results ranges between 0% and 45%". In another
study in which patients with CIU were compared to
healthy controls, the sensitivity and specificity of the
autologous serum test were 55% and 31%, respectively®.
These studies indicate that a positive autologous serum
test result is indicative of the presence of autoimmunity
rather than directly indicative of autoimmune urticaria’.
However, additional investigations are required to deter-
mine the sensitivity and specificity of the autologous
serum test as an indicator for the presence of autoanti-
bodies'®.

Therefore, this study determined the usefulness and the
positivity percentages of the autologous serum test in the
diagnosis of CIU in 30 patients with CIU and 30 healthy
individuals as controls.

MATERIALS AND METHODS

This clinical study involved 30 patients with CIU and 30
healthy controls without any underlying systemic or der-
matologic disease who were admitted to the Dermatology
Department Clinics at Cerrahpasa Medical Faculty, Istan-
bul University between 2008 and 2011. All participants
provided written informed consent using a form from the
Ethics committee of Cerrahpasa Medical Faculty, Istanbul
University.

Patients younger than 15 and older than 70 years were
excluded. Each patient underwent a detailed medical
history taking and physical examination. Full laboratory
tests including complete blood count, routine bioche-
mistry, erythrocyte sedimentation rate, C-reactive protein,
hepatitis markers, antinuclear antibody, thyroid functions
tests, anti-thyroid antibodies, C3, C4, urinalysis, stool test
for parasites, and Helicobacter pylori antigens in stool
were performed in all patients. Patients without any
underlying etiologic factor for urticaria were included.

In addition, 30 healthy individuals without a history of
urticaria attack or any known autoimmune or dermato-
logic diseases were included in the healthy control group.
All subjects were provided detailed information about the
autologous serum test. Statistical analyses were performed
by using the x * test. Statistical analysis was conducted by
using SPSS ver. 13.0 (SPSS Inc., Chicago, IL, USA) and
SAS 9.1 ver. (New York, NY, USA).

Autologous Serum Test in Urticaria

Skin tests

Five milliliters venous blood was taken from all subjects
by using sterile 27-gauge 10-ml syringes. The blood sam-
ples were placed in glass tubes without anticoagulants.
Venous blood was stored at room temperature for 30
minutes and subsequently centrifuged for 10 minutes at
500x g. Meanwhile, 0.05 ml 0.9% sterile serum physio-
logic solution and 0.05 ml histamine were used as
negative and positive controls for the skin test, respec-
tively.

The test was applied to patients without active urticarial
lesions and those who were known not to develop
urticarial plaques within the last 24 hours. In both groups,
the injections were made to the volar surface of the right
and left forearms. After the areas were cleansed, the
injections of 0.05 ml physiologic and autologous serum
were made 5 cm apart on the right forearm, and a papule
was created by an intradermal injection of 0.05 ml
histamine on the left forearm.

To prevent interference between the erythemas and
swellings caused by the autologous serum and histamine,
they were injected to different arms. If a papule was not
observed after the injection, the injection was considered
to have been administered too deep and was repeated 2
days later.

The results were evaluated after 30 minutes. If the
swelling resulting from the autologous serum exceeded
that from serum physiologic injection by 1.5 mm, the
swelling was defined as positive. The swelling diameter
was measured as the mean between the widest diameter
and perpendicular diameter. All readings were performed
by the same investigator. Erythema was evaluated accor-
ding to the criteria of Sabroe and Greaves' as follows:
degree 0, redness that is light pink or skin colored similar
to the redness caused by physiologic serum; degree 1,
formation of pink swelling by the autologous serum, while
the physiologic serum injection site remains normal;
degree 2, the redness caused by the autologous serum and
histamine are the same, while the physiologic serum
injection site has the same skin color; positive test
reaction, the erythema caused by the autologous serum is
evaluated as degree 2 and the diameter of the swelling is
at least 1.5 mm greater than the swelling caused by
physiologic serum.

If there were erythema without swelling, the test result
was considered negative. A positive test result was accep-
ted as positive after 30 minutes, while the test was re-
peated after another 30 minutes in negative cases. If there
was no reaction at all after 60 minutes, the test was
evaluated as negative. If only erythema developed, the test
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result was considered negative. If degree 2 erythema de-
veloped along with swelling compatible with positive
criteria, the results were considered positive.

RESULTS

A total of 60 subjects, including 30 with CIU and 30
healthy individuals, were enrolled in this study. There
were 19 men (30%) and 41 women (70%).

In the CIU group, 16 patients (53%) exhibited swelling at
least 1.5 mm larger than that caused by the negative
control as well as degree 2 erythema; thus, their results
were evaluated as positive. Meanwhile, the other 14
patients (47%) with CIU exhibited no positive swelling or
erythema after 30 minutes; in these patients, the test was
repeated at 60 minutes; again there was no swelling
detected by that time. Therefore, according to the posi-
tivity criteria, 16 and 14 CIU patients had positive and
negative autologous serum test results, respectively. The
16 patients with positive results included 11 women and 5
men; 7 of them were younger than 35 years, and 9 were
older than 35 years.

Meanwhile, in the control group, 8 subjects (27%)
exhibited swelling with a diameter that exceeded the
diameter of the swelling caused by the negative control by
at least 1.5 mm with grade 2 erythema. The other 22

AST by gender
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Fig. 1. Relationship between sex and positive autologous serum
test (AST) results.

Table 1. Relationship between age and positive autologous
serum test (AST) results

Details AST(+) group (yr) AST(—) group (yr)
Total 37.67+14.43 36.58+14.30
Men 42.11+16.65 34.00+12.67
Women 35.00+12.78 37.58+15.00

Values are presented as mean +standard deviation.
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controls exhibited neither swelling nor erythema. There-
fore, 8 (27%) and 22 (73%) controls had positive and
negative autologous serum test results, respectively.

In all subjects who exhibited no swelling at 30 minutes,
swelling failed to form during the retest at 60 minutes. The
8 controls that had positive results included 4 women and
men each; 5 were younger than 35 years of age and 3
were older than 35 years.

In the CIU group, 16 and 14 patients had positive and
negative autologous serum test results, respectively. Thus,
the positivity rate of the autologous serum test in CIU
patients was 53.3%, which was significant. The positive
and negative predictive value of the autologous serum test
in CIU patients was 91.6%. Meanwhile, 8 and 22 healthy
controls had positive and negative autologous serum test
results, respectively. Thus, the sensitivity and specificity of
the autologous serum test in CIU patients were 66.6% and
61.1%, respectively. Accordingly, the autologous serum
test applicability rate was determined to be 63.3%, which
was significant.

There were 11 female and 5 male CIU patients with
positive autologous serum test results. Meanwhile, 30%
and 70% of CIU group constituted men and women,
respectively. Fig. 1 and Table 1 show the demographic
characteristics of the CIU patients and healthy controls
with positive autologous serum test results. The x7 test
was used to determine whether the positivity rate of

Table 2. Relationship between sex and positive AST results in
CIU patients

Sex
Positive/negative Total
Male Female
Positive
CIU patient (n) 9 15 24
Percentage 47.37 36.59
Negative
CIU patient (n) 10 26 36
Percentage 52.63 63.41
Total 19 41 60
Statistic df Value p-value
1’ 1 0.6290  0.4277
Likelihood ratio x° 1 0.6241 0.4295
Continuity adjusted 7 ° 1 0.2599 0.6102
Mantel-Haenszel x? 1 0.6185 0.4316
Phi coefficient 0.1024
Contingency coefficient 0.1019
Cramer’s V 0.1024

27 test. The cut-off for rejected Ho was 0.4277. This analysis
showed no relationship between AST positivity and sex. CIU:
chronic idiopathic urticaria, AST: autologous serum test, df:
degrees of freedom, Ho: no relationship, Hi: relationship present.



Table 3. Relationship between sex and positive AST results in
healthy controls

Sex
Positive/negative Total
Male Female
Positive
CIU patient (n) 4 4 8
Percentage 40.00 20.00
Negative
CIU patient (n) 6 16 22
Percentage 60.00 80.00
Total 10 20 30
Statistic df Value p-value
x? 1 1.3636  0.2429
Likelihood ratio %2 1 1.3186  0.2508
Continuity adjusted x? 1 0.5327 0.4655
Mantel-Haenszel 2 1 1.3182 0.2509
Phi coefficient 0.2132
Contingency coefficient 0.2085
Cramer’s V 0.2132

Twenty-five percent of the cells have expected counts less than 5.
x> may not be a valid test. The cut-off for rejected Ho was 0.2429.
This analysis showed no relationship between AST positivity and
sex. AST: autologous serum test, df: degrees of freedom, Ho:
no relationship, Hi: relationship present.

autologous serum test results in CIU patients was asso-
ciated with sex. However, the results showed no asso-
ciation (Table 2, 3).

In the healthy control group, among those with positive
autologous serum test results, 4 were men and 4 were
women. Among all healthy controls, 33% and 67% were
men and women, respectively. The x? test was also used
to determine if autologous serum test positivity was
associated with sex. However, the results showed no
association between the sex and autologous serum test
positively in healthy controls.

Among CIU patients with positive autologous serum test
results, 7 and 9 were younger and older than 35 years of
age, respectively. The mean age of positive patients was
37.55 years. While male CIU patients with positive
autologous serum test results had a wide age range,
positive female patients were younger and had a narrow
age range.

Among healthy controls with positive autologous serum
test results, 5 and 3 subjects were younger and older than
35 vyears, respectively. The mean age of controls with
positive autologous serum test results was 37.25 years.
Male healthy controls with positive autologous serum test
results had a wide age range, whereas positive female
controls were younger and had a narrow age range.

Autologous Serum Test in Urticaria

DISCUSSION

Urticaria comprises a wide disease spectrum''. It is cla-
ssified into 3 basic groups according to its clinical fea-
tures: spontaneous, physical, and special types. Approxi-
mately one-third of spontaneous urticaria cases are
chronic urticaria’.

Urticaria has many etiologic. Despite this, no cause can
be found in 80%~90% of cases. In such cases, the
disease is classified as CIU'®"%. From 25%~60% of pa-
tients with CIU have circulating functional antibodies with
high affinity for IgE receptors (FceRla) or antibodies
against IgE itself; these antibodies cause positive auto-
logous serum test results®. There is currently strong evi-
dence of an autoimmune basis in about 50% of patients
diagnosed with CIU".

For CIU to be considered an autoimmune entity, the
serum sampled from afflicted individuals must induce a
reaction in the autologous serum test transferred passively
into the skin of healthy individuals. Disease regression
due to antibody suppression as well as the relationship
between disease severity and functional antibodies are
accepted as the basic underlying mechanisms'.

Clinical and histological findings in CIU are insufficient to
confirm if CIU develops in relation to the presence of
autoantibodies. The antibodies in patients with CIU can
be detected by the following 4 methods: autologous se-
rum test, histamine release from basophils, western blo-
tting, and enzyme-linked immunosorbent assay. The auto-
logous serum test is a simple and inexpensive method
compared to the others. Although its clinical value is not
very well defined yet, it is still used to determine the
presence of autoantibodies'™ .

When using different positivity criteria for evaluating the
autologous serum test in adult CIU patients, the frequency
of positive autologous serum test results ranges between
4.1% and 76.5%. This wide range can be attributed to
many factors such as patient selection, disease severity,
methodology, sensitivity evaluation, and the fact that the
prevalence rate of autoimmune urticaria is unknown in
the population being tested®.

This study excluded test results in which red swelling
formed in the negative control area or no swelling failed
to form at the histamine injection site.

The best results for maximizing the positive predictive
value can be obtained when the test is read at 30 minutes
compared to readings at 15 and 60 minutes’. Therefore,
we read the results at 30 minutes. Nevertheless, in cases
showing negative results at 30 minutes, we reevaluated
the test at 60 minutes. No positive autologous serum test
results were observed at 60 minutes in any subjects with
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negative autologous serum test results at 30 minutes.
There is no relationship between the sensitivity of the
autologous serum test and age, personal or familial his-
tory, or with age of disease onset. Nevertheless, another
study reports the prevalence of positive autologous serum
test results is noticeably higher in women (76%) than men
(35%)°. In addition, Taskapan et al.” report that the auto-
logous serum test positivity rate is higher in women. In
contrast, another study shows no significant associations
with epidemiologic characteristics except for disease du-
ration, frequency of attacks, diurnal variation, and angio-
edema'”. The positivity rate in all the women in the
present study was 37%. Thus, the finding that men had a
higher autologous serum test positivity rate in the present
study is discordant with previous studies. Nevertheless,
the present study is concordant with other studies in that
there was no relationship between sex and autologous
serum test positivity.

In previous studies, positive autologous serum test results
occurred mostly between 18 and 30 years of age’. In the
present study, the mean age of patients was 37.67 years,
which is comparable to the previous studies. The mean
ages of men and women with positive autologous serum
test results were 42.11 and 35 years, respectively. There-
fore, it can be concluded that men exhibit positive auto-
logous serum test results at later ages distributed over a
wide range compared to women. Positive autologous
serum test results were very rare in elderly women.
Guttman-Yassky et al.® report that IgG antibodies against
IgE and FceRI alone are insufficient for the development
of skin sensitivity in the autologous serum test; these
antibodies are also reported in patients with non-idiopa-
thic urticaria and some other diseases as well as healthy
populations.

In the literature, positive autologous serum test results are
reported to occur in 0% ~45% of healthy subjects.
Guttman-Yassky et al.® report autologous serum test posi-
tivity rates as 45.0% and 40.5% of healthy controls,
respectively. Meanwhile, Taskapan et al.” report the high-
est rate of autologous serum test positivity in healthy
subjects (55.55%). Moreover, Kocatiirk et al.'® studied 70
adults with chronic spontaneous urticaria and 62 controls
who underwent the autologous serum test and autologous
plasma test repeated 2 days after the first visit; the
autologous serum test was positive in 44 patients (63%)
and 9 controls (14.5%). Metz et al.'” report results from 3
centers in Spain, England, and Germany; they reports that
autologous serum test was positive in 37.5% of chronic
urticaria patients. In the present study, the autologous
serum test positivity rates of CIU and healthy controls
were 53.3% and 26.6%, respectively. Therefore, we con-
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clude that the positivity rate of the autologous serum test
in healthy population is non-significant.

Positive autologous serum test results are significant in
CIU patients and non-significant in healthy controls.
Therefore, autologous serum test is the simplest in vivo
test for measuring histamine release from basophils.
Regardless, existing clinical and histological findings do
not fully clarify if the development of CIU is associated
with autoantibodies. Hence, the autologous serum test is
an important test that can be used to demonstrate the
presence of autoantibodies.

The autologous serum test should be mandatory for the
diagnosis of CIU. However, as autologous serum test pro-
duces coincidental positive results in healthy controls, the
distinct positivity of the test must be clarified. Because of
its importance, the autologous serum test is helpful for the
selection of immunotherapy in patients resistant to classi-
cal therapy as well as for making a clinical diagnosis and
approaching therapy.
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