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Introduction

Chronic spontaneous urticaria (CSU) is defined as the pres-
ence of continuous or recurrent, pruritic, transient (lasting less 
than 24 hours) erythematous wheals, which persist for a mini-
mum of 6 weeks with or without angioedema.1 Excluded are 
all causes of physical urticaria and those with a known cause.1 
Chronic spontaneous urticaria is equivalent to the previous 
designation of chronic idiopathic urticaria. It is generally 
assumed that about half of all cases of CSU have an autoim-
mune basis.2,3 The autologous serum skin test (ASST) is used 
clinically as a surrogate indicator of the autoimmune form of 
CSU. The ASST is not a direct measure of autoimmunity 
because it is an intradermal response to factors present in the 
serum that can act on cutaneous mast cells, other cells, or the 
microvasculature of the skin. It is better defined as a test for 
determining autoreactivity instead of autoimmunity.

The basophil histamine release assay (BHRA) is another 
test widely used in the diagnosis of autoimmune form of 
CSU. It indicates the presence of factor(s) in the patient 
serum, not necessarily autoantibodies, that cause histamine 
release from the basophils. Konstantinou et al4 have pro-
posed the following for the diagnosis of CSU: positive 
BHRA to establish functionality in vitro, positive ASST to 
establish autoreactivity in vivo, and positive immunoassay 
(ELISA or Western blot) detecting IgG autoantibodies against 

FcϵRIα and/or anti-IgE to establish antibody specificity.4 
There have been no published studies using this combination 
of diagnostic tools.

Direct and indirect immunofluorescence tests are rou-
tinely performed for a range of autoimmune skin disorders, 
but we could find no published studies using either direct or 
indirect immunofluorescence in evaluating autoimmune 
urticaria.

The aim of this study was to develop an indirect immuno-
fluorescence method to detect anti–mast cell IgG antibodies 
in the sera of patients with CSU.

Materials and Methods

Subjects

Seventy-six CSU patients that were seen in the Division of 
Dermatology are included in the study. The ratio of female to 
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male was 63:13. The age and duration of urticaria is given 
for 71 of these patients. The age range was from 12 to 84, 
with a mean age of 45. The duration of CSU was between 0.4 
and 55 years, with a mean of 9.1 years.

Autologous Serum Skin Test

All antihistamines were discontinued 3 days prior to the 
testing. None of the patients tested were on immunosup-
pressive treatment or receiving intravenous immunoglobu-
lin (IVIG). Fifteen ml of blood was drawn into plain sterile 
glass tubes and allowed to clot. The tubes were centrifuged 
at 500 g for 15 minutes and serum collected. Using a 30 
gauge needle, 5 test sites 3 cm apart were injected with 0.1 
ml of the following: normal saline (control), full strength 
serum, and 25%, 50%, and 75% dilutions with normal 
saline. Observations were made at 30 minutes. The test was 
considered to be positive if a >2 mm wheal larger than the 
saline site was noted. Uniformly this was greatest at the 
undiluted injection site, and in all cases there was a gradu-
ated response with dilution. In patients with associated der-
matographism, care was taken to inject slowly to avoid a 
pressure effect.

The ASST was performed in all patients and was positive 
in 34 (45%).

Substrate

Two sources of mast cells were used. These included cord 
blood–derived mast cells (CBMC), generously donated from 
Dr Marshall’s Lab in Dalhousie University, Halifax, Nova 
Scotia, Canada, as well as paraffin embedded, skin biopsy 
sections, derived from a patient with bullous mastocytosis.

Indirect immunofluorescence was performed on slides 
coated with CBMC slides in the same manner, with the 
exception of a deparaffinization step.

Multiple dilutions of sera were tested including 1:1 to 
1:50. A 1:25 dilution was chosen as it resulted in acceptable 
background fluorescence.

This study was approved by the Biomedical Ethics Board 
of the University of Saskatchewan. For more on materials 
and methods, please see supplementary information in online 
journal.

Results

Mastocytosis Historical Pathology Slides

Indirect immunofluorescence using mastocytosis historical 
pathology slides (Figures 1 and 2) as a substrate was performed 
with 76 CSU patient sera (see Table 1 for results). Positive indi-
rect immunofluorescence was observed in 35 (46%) cases and 
was positive in 17 (50%) of patients who had a positive ASST 
score (n = 34). In patients treated with IVIG, 61% (n = 21) had 
positive immunofluorescence. Eighty percent of patients with a 

clinical history of an associated autoimmune disease had posi-
tive indirect immunofluorescence.

CBMC Cytospin Slides

Indirect immunofluorescence with CBMC cytospin slides 
as a substrate was performed with 76 CSU patient sera 
(Figure 3 and 4). The indirect immunofluorescence score 
for 4 slides were deemed to be indeterminate, and 2 were 
judged to have excessive background fluorescence. Positive 
indirect immunofluorescence was observed in 27 (39%, n = 
70). There was a positive immunofluorescence in 16 (52%) 
of patients who had a positive ASST score (n = 31).

Cohen’s kappa statistics was performed to examine the 
agreement between the results of the indirect immunofluo-
rescence of mastocytosis historical pathology and the 
CBMC. The kappa coefficient was calculated to be 0.54, 
with a moderate agreement between the 2 substrates. Control 
sera from 2 unaffected subjects were negative using both 
substrates.

Discussion

An autoimmune etiology is thought to account for 30% to 
50% of CSU cases.2,3 Leznoff et al5 was the first to suggest 
that there is an autoimmune basis for CSU based on the 
association between CSU and thyroid autoimmune disease, 
as 22 (12%) of the 182 patients he examined had anti-thy-
roid antibodies. Anti-IgE antibodies in sera of CSU patients 
were shown by Gruber et al6 to be involved in the pathogen-
esis of CSU. Grattan et al7 then revealed the presence of 
anti-IgE antibodies with histamine-releasing properties 
using a BHRA. By 1993, functional antibodies against the 
IgE receptor (FcϵRI) were reported using antibody neutral-
ization assays.8 Functional IgG autoantibodies are present 

Figure 1.  Positive indirect immunofluorescence using 
mastocytosis slides as a substrate.
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with affinity to the α-chain of FcϵRI in 35% to 40% and to 
IgE in 5% to 10% of cases.6-8 Sabroe et al9 classified 78 
CSU patients into 5 subtypes: 26% with autoantibodies 
against anti-FcϵRIα with histamine releasing properties, 
15% with autoantibodies against anti-FcϵRIα without his-
tamine releasing properties, 9% autoantibodies with anti-
IgE properties, 9% histamine releasing factors specific for 
mast cells, and 41% with no identifiable factor.9

The ASST, an in vivo test involving injecting patient 
serum into the dermis of the skin, was first described in 1986 
by Grattan et al.10 It is reported to be positive in 35% to 50% 
of patients.2,3,11 A positive ASST validates the presence of 
circulating factor(s) in the serum that are responsible for 
CSU. However, a positive ASST has also been found in aller-
gic rhinitis and in healthy controls.12 ASST is better defined 
as a test for determining autoreactivity instead of autoimmu-
nity. Studies have suggested that positive ASST patients 
have higher disease activity, increased systemic symptoms, 
and require higher amounts of antihistamines.13-15 However, 

other studies have found no correlation with disease severity 
and quality of life between ASST positive and negative 
patients.16,17

The BHRA and basophil activation test have been used in 
the diagnosis of autoimmune form of CSU. The BHRA mea-
sures the amount of histamine released from activated baso-
phils, while the basophil activation test relies on the 
expression of CD63 or CD203c basophil surface activation 
markers.18-20 These tests, on their own, indicate the presence 
of serum factors responsible for the activation and degranu-
lation of basophils. Other weaknesses of the test include 
variability among basophil donors and limitations in access 
to such assays, as they are not routinely available.

Sabroe et al21 examined ASST sensitivity and specificity 
of CSU patients using BHRA as the gold standard. They 

Table 1.  Results.

Substrate No IVIG, % IVIG, %

Mastocytosis slides
  AB+ and ASST+ 16.36 61.9
  AB+ and ASST– 30.91 0
  AB– and ASST– 43.64 38.1
  AB– and ASST+ 9.09 0
CBMC
  AB+ and ASST+ 18.37 65.00
  AB+ and ASST– 26.53 35.00
  AB– and ASST– 46.94 0
  AB– and ASST+ 8.16 0

Abbreviations: AB, antibody; ASST, autologous serum skin test; CBMC, 
cord blood–derived mast cells; IVIG, intravenous immunoglobulin.

Figure 3.  Positive immunofluorescence using cord blood–
derived mast cells as the substrate.

Figure 2.  Negative indirect immunofluorescence using 
mastocytosis slides as a substrate.

Figure 4.  Negative immunofluorescence using cord blood–
derived mast cells as the substrate.
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calculated the sensitivity to be 65% and 71% and specificity 
of 81% and 78% for 2 patient populations.21

If, instead, the indirect immunofluorescence is used as a 
measure of an autoimmune urticaria, the ASST has a sensitivity 
of 34.62% (95% CI, 17.25%-55.66%) and a specificity of 
82.76% (95% CI, 64.21%-94.09%). The ASST has low sensi-
tivity but a reasonably high specificity in the prediction of mast 
cells avid IgG antibodies. This suggests that mast cell binding 
antibodies may occur in patients that are ASST negative.

Functionality

If the ASST is used instead as an indicator of functional auto-
antibodies capable of causing mast cell degranulation and 
the production of a wheal, then the indirect immunofluores-
cence method, using the mastocytosis slide substrate, sug-
gests that in about half the cases these autoantibodies were 
functional. Intravenous immunoglobulin was the treatment 
of choice in patients showing a positive ASST and having 
severe, incapacitating urticaria, not responsive to high dose 
antihistamines. In this group, the percentage of patients with 
both a positive ASST and positive indirect immunofluores-
cence (mast cell substrate) was 62%. The presence of anti-
bodies against FcϵRIα in IVIG was reported by Horn et al.21 
IVIG may be interfering with the indirect immunofluores-
cence scores by contributing to the percentage of nonfunc-
tional anti–mast cell autoantibodies.

In the less severe patients not receiving IVIG (n = 21) and 
with a positive ASST, the indirect immunofluorescence was 
positive in only 16%.

Conclusion

As in other autoimmune skin diseases, we have demon-
strated that it is possible to detect anti–mast cell IgG anti-
bodies by indirect immunofluorescence. However, we have 
not established the target on the mast cell. We presume in 
most cases it is the high affinity IgE receptor. In addition, 
although we have suggested the use of the ASST as an indi-
cator of functionality of the detected autoantibodies, future 
studies need to combine indirect immunofluorescence with 
other methods such as the basophil activation test to con-
firm this. Future studies should also be conducted prospec-
tively to avoid the possible confounding influence of 
treatment.
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