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Chronic idiopathic urticaria with functional autoantibodies:

12 years on
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It is now recognized that approximately one-third of patients with chronic idio-
pathic urticaria (CIU) have histamine-releasing autoantibodies directed against
either the high-affinity IgE receptor or, less frequently, against IgE. However,

. there are several unsolved problems relating to the role of such autoantibodies in
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the disease. Additionally, it is not clear whether CIU with autoantibodies can be
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classified as an autoimmune disease. The detection of patients with autoantibod-
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ies also poses challenges. Firstly, the only in vivo method, the autologous serum
skin test, is at best 80% sensitive and specific using in vitro basophil histamine
urticaria, high-affinity 1gE receptor, treatment release assays as the verum. Secondly, in vitro tests are only done in a small num-

. . ber of research laboratories, and are not widely commercially available, and
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None declared. thirdly, there is some divergence between results obtained by different methods

(functional and immunoassays) used to detect patients with autoantibodies. The
presence of autoantibodies may be important clinically in a small group of

severely affected, treatment-resistant patients, where immunomodulatory treat-
ments may be helpful.

Chronic idiopathic urticaria (CIU), or urticaria persisting for
6 weeks or more where a predominant physical urticaria has
been excluded, has long been regarded by allergists and der-
matologists alike as a ‘heart sink’ disease. The emergence in
1993'7 of evidence that in up to 50% of patients the disease
could be explained by an underlying autoimmune mechanism
involving anti-high affinity IgE receptor (FceRI) antibodies or,
less frequently, anti-IgE antibodies was generally welcomed
and the importance of these autoantibodies is now widely
recognized.** Even in 1993, the concept of autoimmune ur-
ticaria was not new. In 1983 Leznoff et dl.® suggested an auto-
immune basis to the disease after the observation that there
was an association between thyroid disease and CIU. In 1988
Gruber et d.” detected anti-IgE antibodies in various types of
urticaria, some of which appeared to be functional, and were
the first to propose that these autoantibodies might be
involved in the development of urticarial weals. In 1991
Grattan et al. provided evidence of histamine-releasing auto-
antibodies with properties of anti-IgE in sera from patients
with CIU® and later showed that these antibodies were pre-
dominantly anti-FceRI autoantibodies. Now, the presence and
possible functional role of IgG autoantibodies directed against
epitopes expressed on the o-chain of FceRI or, less commonly,
against IgE itself, in a subset of patients with CIU [CIU with
autoantibodies (CIU Ab)] is generally acknowledged.'™
Indeed, the presence of autoantibodies may make a subset of

CIU ‘idiopathic’ no longer, although we still do not know
why some patients produce these autoantibodies.

The pie chart in Figure 1 illustrates the prevalence of
autoantibodies in 78 patients with CIU. Of these, 26% had

26% histamine
releasing anti-FceRI
antibodies

41% no identified factor

15% immunoreactive

non-functional
anti-FceRI

antibodies

9%
anti-IgE
antibodies

mast cell
specific

histamine
releasing
factor

Fig 1. Pie chart showing the prevalence of autoantibodies in 78

patients with chronic idiopathic urticaria.’
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histamine-releasing anti-FceRI autoantibodies and 9% had
anti-IgE autoantibodies.” A recent study in children with CIU
suggests a similar incidence.'® Patients with autoantibodies
generally have more severe disease, and although H1 antihista-
mines have an important role in treatment, dosages above
those licensed may be required and immunomodulatory treat-
ment may be needed in selected cases.''*'”

However, there are several unsolved and challenging prob-
lems relating to the pathogenesis, investigation and manage-
ment of CIU and the more important of these will be

addressed briefly here.

Almost 50% of patients with chronic idiopathic
urticaria have no detectable autoantibodies

Urticaria is mainly caused by dermal mast cell degranulation.
The clinical and histological appearances of lesional skin in
CIU are similar to those found in a late phase reaction.'’ This
would suggest the involvement of cytokines, chemokines and
lipid mediators derived from mast cells, basophils and other
incoming cells in the pathogenesis of weal formation and
maintenance. In contrast, itching, the dominant symptom of
urticaria, is likely to be due predominantly to mast cell- or
basophil-derived histamine. This may explain the greater effic-
acy of HI antihistamines in the suppression of itch than in
the suppression of weal formation in urticaria. Any proposed
mechanism has to account for these key pathological changes.

It is conceivable that autoantibodies against the high affinity
IgE receptor occur in most or even all cases of CIU, but that
our methods of detection lack the sensitivity necessary to
identify them in at least 50% of patients. However, increasing
the sensitivity of the in vitro basophil histamine release assay
using interleukin (IL)-3 does not increase the proportion of
positive sera — it does not convert negative into positive
sera.'* Substituting human dermal mast cells for basophils has
not, in our hands, resulted in increased serum positivity,9
although Asero et al.'® found that human dermal mast cells
were more sensitive than human basophils.

The possibility that other circulating mediators besides auto-
antibodies might be causative in some patients also needs con-
sideration. We previously reported that sera of about 5-10%
of patients caused histamine release from dermal mast cells
but not basophils (Fig. 1).>"® This mast cell-specific >30-kDa
histamine releasing factor, which was not an IgG, has been
only partially characterized.'” Another candidate pathogenic
factor might be histamine releasing factor, a cytokine pro-
duced by peripheral blood mononuclear cells, which enhances
basophil histamine release, and modulates secretion of cyto-
kines from human basophils, eosinophils and T cells.'®™*°

That the primary abnormality in some patients with CIU
might be cellular or subcellular rather than humoral also needs
to be viewed. In this regard a recent report of aberrant regula-
tion of the p21 Ras pathway in peripheral blood mononuclear
cells of patients with CIU is of interest.”’ The abnormalities
were only present in patients with autoantibodies as indicated
by a positive autologous serum skin test, and similar abnor-

malities were also found in type I diabetes mellitus and sys-
temic lupus erythematosus. Therefore the authors concluded
that these findings supported the proposed autoimmune basis
of CIU Ab.

Immunoreactive but nonfunctional anti-FceRI
autoantibodies occur in some patients with
chronic idiopathic urticaria, and also in
patients with other diseases and healthy
subjects

Nonfunctional anti-FceRI autoantibodies have been detected by
Western blot analysis or enzyme-linked immunosorbent assay
in the serum of patients with a variety of autoimmune diseases
such as dermatomyositis and pemphigus vulgaris, in a small
proportion of patients with physical urticarias, as well as in
patients with CIU.”> However, apart from being non-histamine
releasing, such antibodies are predominantly of subtypes IgG2
and IgG4 in contrast to CIU Ab in which the histamine releas-
ing autoantibody subtypes are predominantly IgG1 and IgG3.*
What it is about these anti-FceRI autoantibodies which renders
them inactive is unclear. Inability to activate complement may

be important.”>*

Alternatively, epitopes exposed on the
recombinant FceRI used in immunoassays may not be available
on in vivo receptors. Another interesting possibility is that these
antibodies may coaggregate adjacent high affinity FceRI and
inhibitory low affinity FcyRII receptors leading to suppression
of activation of mast cells and basophils‘25 However, antibodies
of this specificity and action, although constructed in the labor-
atory, have yet to be demonstrated to occur naturally.

Horn et al.”® have reported natural antibodies against FceRIol
in sera from healthy persons, and in multidonor intravenous
immunoglobulin preparations. These natural antibodies may
show histamine releasing activity provided target basophils
have been incubated with IL-3 and have been lactic acid
stripped to remove all IgE. Of interest, these autoantibodies
were reported to be cross-reactive with tetanus toxoid, sug-
gesting they might be a consequence of immunization. How-
ever, Kaplan5 was unable to absorb out anti-FceRIow antibodies
from positive sera or reduce histamine releasing activity using
tetanus toxoid. These natural antibodies have only been identi-
fied by one group, and are as yet unexplained.

Is chronic idiopathic urticaria with functional
anti-FceRI or anti-IgE autoantibodies an
autoimmune disease?

Rose and Bona®’ redefined the criteria for a disease to be cat-
egorized as autoimmune in 1993. Points in favour for CIU Ab
include reproducibility of the autologous serum skin test
through passive transfer of serum of affected patients into skin
of healthy individuals;*® correlation of functional autoantibody
plasma levels with disease severity;”” and disease remission
following removal or suppression of the antibody.'"*
Detection of autoantibodies provides only indirect proof of
an autoimmune aetiology. However, apart from their ability
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to release histamine from basophils and mast cells, there is
other evidence to support the functionality of the autoantibod-
ies detected in CIU. Although o-subunit epitope mapping has
yet to be reported, reactivity of anti-FceRI autoantibodies with
the o-chain has been confirmed by inhibition studies utilizing
recombinant o-chain. That more than one antigenic site is
involved is suggested by the ability of lactic acid stripping,
which removes IgE from donor basophils, to enhance binding
by FceRI autoantibodies from some but not all patients, this
effect being reversed by subsequent saturation of basophils by
IgE. These studies indicate that about 30% of the autoantibod-
ies combine with epitope(s) located at the IgE binding site,
the remainder reacting with epitopes elsewhere on the a-chain
as basophil activation in these was unaffected by the presence
or absence of IgE."?

There is also circumstantial evidence to support an autoim-
mune basis to CIU, at least in the proportion of patients with
autoantibodies. Firstly, there is the finding that HLA subtypes
DRB1*04 (DR4) and DQB1*0302 (DQ8) are strongly associ-
ated with the subset of patients with autoantibodies.>°

Secondly, the association of CIU with autoimmune thyroid
disease has long been recognized and a ‘syndrome’ of autoim-
mune thyroid disease and CIU proposed.® Of 182 patients
with CIU 36 were found to have thyroid microsomal autoanti-
bodies and/or an abnormal plasma thyroid stimulating hor-
mone level and there was marked cosegregation of these
patients with those with a positive autologous serum skin test
indicative of CIU Ab.>' Although these thyroid antibodies
appear not to be palthogenic32 and most of these patients are
euthyroid, L-thyroxine treatment has been claimed to be
effective in suppressing urticaria in parallel with a decrease in
antithyroid autoantibodies.**

Thirdly, it was shown in the early 1970s that basophil
histamine release was reduced in response to stimuli acting
via IgE in patients with CIU. It has since been shown
that this reduction in basophil releasability is most marked
in patients with CIU Ab.** Basophils circulating in periph-
eral blood are exposed to autoantibodies and so this effect
could be a consequence of desensitization of the FceRI
pathway.

However, the establishment of a disease as autoimmune in
origin ideally requires construction of an animal model*” and
this has yet to be done in the case of CIU Ab.

The evidence summarized above, although incomplete, is in
our view sufficiently persuasive that these functional autoanti-
bodies are also pathogenic.

Does the presence of autoantibodies make any
difference to individual patients?

A typical patient with CIU characteristically seeks advice from
multiple professional sources, resulting in a file of unhelpful but
expensive investigations and a trail of failed treatments. Demon-
stration of functional autoantibodies offers the patient a rational
explanation for an unremitting, puzzling, distressing and some-
times frightening constellation of symptoms and signs.
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In a small number of severely affected patients, making a
diagnosis of CIU Ab also opens up the prospect of effective
treatment by immunomodulatory therapies. These are reserved
for patients with significant impairment of quality of life**™*’
who have been poorly responsive to conventional measures.
The effectiveness of ciclosporin in these patients has been con-
firmed in a randomized double-blind study.'” The beneficial
effects of intravenous immunoglobulin and plasmapheresis are

supported by small open studies.''*’

How are patients with chronic idiopathic
urticaria with autoantibodies detected?

In vivo tests

Careful clinical and histological studies have failed to reveal
diagnostically useful features which might help to distinguish
between patients with CIU with and without autoantibod-
ies. 3839 Accordingly, recourse has had to be made to using
the autologous serum skin test as a screening test for CIU
Ab.***! Briefly, 005 mL of serum obtained from the patient
during a period of disease activity is injected intradermally
into uninvolved skin of the flexor surface of the forearm
(Fig. 2). Control intradermal injections of saline and histamine
10 ug mL™" are made in adjacent sites. A positive response,
read at 30 min, consists of a red weal of at least 1-5 mm
greater in diameter than the saline-induced weal.*' Histologi-
cal studies of positive autologous serum skin tests*” have
reported a close resemblance to IgE-mediated late phase reac-
tions. The sensitivity and specificity of this test for the detec-
tion of patients with CIU Ab is at best about 80% in each
case, using the in vitro basophil histamine release assay as the
verum. However, practice is needed for reproducibility, the
test is time-consuming to perform, and results should be con-
firmed by in vitro testing using a functional assay. Test positivity
has also been found to correlate with duration of attacks of
CIU** and with disease severity,** although in the latter study
the test was persistent in some patients even when the disease
had gone into remission. Of interest, positive autologous
serum skin test reactivity has been reported to correlate
strongly with patients who have multiple intolerances to non-

steroidal anti-inflammatory drugs,45_47

and in some cases may
be related to the presence of Helicobacter pylori IgG antibod-
ies.*®*? The relationship between H. pylori and CIU has been

. 50
reviewed.

Confirmatory in vitro tests

As already indicated, immunoreactive but non-histamine
releasing anti-FcgRI autoantibodies are detectable in sera from
some patients with autoimmune connective tissue diseases and
in a small proportion of patients with other types of urticaria.
Therefore immunoassays for CIU Ab have been largely aban-
doned due to poor specificity. Instead, at present the most
useful®' in vitro method for the diagnosis of CIU Ab is the
demonstration of release of histamine (or other reactant) from
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Fig 2. A positive autologous serum skin test.

target basophils or dermal mast cells. The human donor ba-
sophils used should be both lactic acid stripped to remove IgE
for the detection of anti-FceRI autoantibodies, and IgE sensiti-
zed for the detection of anti-IgE autoantibodies present in the
serum of a minority of patients with CIU Ab. The assay can
be made more sensitive by including IL-3 in the incubation
medium.'* Dermal mast cells are usually obtained from fore-
skin removed during circumcision.'® Some authors'® believe
dermal mast cells are preferable to human basophils. Cells har-
vested from a rat basophil leukaemia cell line can also be
used,® beta-hexosaminidase being measured as an index of
cell activation. Several laboratories now offer the basophil
histamine release assay as a commercial service, and as IgG
anti-FceRI and anti-IgE autoantibodies are stable at room tem-
perature, serum samples can be sent by post.

However, more convenient sensitive and speciﬁc screening
methods for CIU Ab would be welcome and various approa-
ches are currently being explored.

Potential future tests

That basopenia is a feature of CTU has long been recognized.®”
Sabroe et al.** reported the near absence of circulating basoph-
ils in patients with autoantibodies, values in autoantibody-
negative patients being nearer to normal. Histological studies
of weals suggest that one reason for these low values may be

13,53
Enumer-

sequestration of basophils within effected skin.
ation of blood basophils, possibly by an automated method,**
might form the basis of a screening test for CIU Ab.

Recently an alternative screening test has been proposed
based upon the observation that sera from autologous serum
skin test-positive patients with CIU, when incubated with ba-
sophils from an atopic donor, cause CD63 expression on the
target basophils.®® Similarly, donor basophil CD203c expres-
sion appears to correlate with autologous serum skin test posi-
tivity.*® Expression of these basophil activation markers can be
detected using flow cytometry. This may be developed as a
screening test for CIU Ab, but as yet still requires validation
against the basophil histamine release assay.

Treatment of chronic idiopathic urticaria with
autoantibodies

The treatment of CIU has recently been reviewed.**” After
making the diagnosis of CIU,*®*? patients with CIU Ab should
initially be treated in the same way as those without autoanti-
bodies. This includes the use of low-sedation HI antihista-
mines in licensed dosages. It is important to determine the
periods of the day or night in which the patient is maximally
symptomatic in order to fine-tune antihistamine therapy to
the patient’s individual requirements. Most patients experience
maximum pruritus at night-time,*® so a sedating antihistamine
such as hydroxyzine 10-25 mg at night can be useful. How-
ever, the patient should be warned about impairment of cog-
nitive function the following day even though there may be
no overt symptoms of sedation. Drug therapy should always
be accompanied by life-style advice, including avoidance of
overtiredness, alcohol, drugs such as nonsteroidal anti-inflam-
matory drugs, and tight clothing. All too frequently patients
fail to respond adequately to these measures. In this event dos-
ages of low-sedation antihistamines above those licensed could
be tried, e.g. fexofenadine 360 mg daily, a dosage which does
not cause sedation.®® Doxepin 10-30 mg can be used instead
of night-time hydroxyzine. Doxepin, which is a powerful H1
antihistamine (775 times the affinity for the HI receptor than
diphenhydramine), in addition to its better known antidepres-
sant actions, can be used cautiously even in the elderly. It is
safe and effective, even in mild to moderate renal impairment,

! and that it is not

provided it is not withdrawn abrupty,®
given in the presence of uncontrolled thyroid disease. It is
metabolized via P450 and can prolong the QTc interval, so
care should be taken when prescribing doxepin with other
drugs. Early enthusiasm about the value of montelukast, a
leukotriene antagonist, in chronic urticaria®® has not been

born out by subsequent studies,®® although it may be of
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benefit in a small number of patients. Similarly, the use of H2
antagonists is only rarely helpful.

It is not uncommon to find patients to be well controlled
most of the time by these measures, punctuated by occasional
distressing flares due very often to personal, occupational or
economic factors, or other previously described exacerbants.®’
These relapses are best controlled by brief courses of oral ster-
oids. Prednisolone 30 mg daily for 5 days followed by taper-
ing over 5—6 days is usually effective, after which the patient
can continue regular antihistamines.

A minority of patients is unresponsive to these measures.
Selected patients with a severely impaired quality of life, in
whom more conservative measures have proved wanting,
should be considered for immunomodulatory treatment.

Oral ciclosporin has been proven effective in a double-blind
placebo-controlled trial in patients with autoantibodies detec-
ted by in vivo autologous serum skin tests,'” and it has also
been shown to be of benefit in patients both with and with-

out autoantibodies in uncontrolled studies.®*

%> Of interest, ci-
closporin has also been shown to inhibit histamine release
from basophils triggered in vitro by sera from patients with
CIU known to have anti-FceRI autoantibodies.®® Given in dos-
ages of 2:5-5 mg kg™' daily ciclosporin relieves pruritus
within a few days, and is effective in suppressing weal forma-
tion in most patients. It is usually given for up to 3—4 months
in the first instance in addition to antihistamine treatment as
previously described. On withdrawing ciclosporin about one-
third of patients remain in remission and one-third relapse
but can readily be controlled by antihistamines in conven-
tional dosage. In the remaining one-third, relapse of symp-
toms may prompt recontinuation of treatment (M.W. Greaves,
unpublished data). In all patients prescription of this immuno-
suppressive is predicated on the assumption that renal func-
tion, serum lipids and blood pressure are satisfactory and
these should be monitored throughout treatment. Patients
with a history of cancer or precancerous conditions are
unsuitable for this treatment. Other immunosuppressive meas-
ures which can be considered, and which have been shown to
be helpful in small studies or case reports, include tacrolimus,

' daily for 5 days),
11,29,67—

intravenous immunoglobulin (04 g kg~
plasmapheresis, methotrexate and hydroxychloroquine.
% Most of the publications cited relate to patients with auto-
antibodies; however, the two cases reported as responding to
methotrexate did not have autoantibodies, and there was no
difference in the response to hydroxychloroquine between
patients with positive or negative autologous serum prick tests.
To date there have been very few publications comparing
these treatments in patients with and without autoantibodies.
A treatment flow chart summarizing the above is illustrated in
Figure 3.

Conclusions

On current evidence the pathogenic role of anti-FceRI and
anti-IgE autoantibodies in CIU is probable, but several prob-
lems remain unsolved. CIU Ab fits many, but not all, of the
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Low sedation H1
antihistamine in
morning + sedating
antihistamine at night

I

Low sedation H1
antihistamine in high dosage
in morning + increased dose
of sedative antihistamine at
night, or doxepin

I

Add short course of
prednisolone to control
relapses; repeat as
necessary

4

Add ciclosporin
2.5-5 mg kg~ daily

4

Substitute
intravenous
immunoglobulin
for ciclosporin®

Fig 3. Suggested treatment stages for chronic idiopathic urticaria with
autoantibodies. “Other immunomodulators which could be tried

include methotrexat, systemic tacrolimus, or plasmapheresis.

criteria for autoimmune disease, but the pathogenic factor in
patients without autoantibodies remains a mystery. Addition-
ally, the detection of patients with autoantibodies remains a
major stumbling block. The autologous serum skin test is
characterized by moderate sensitivity and specificity, but it is
an indicator of the presence of circulating vasoactive factors
and not specifically autoantibodies. Functional in vitro tests suf-
fer from variability between donor basophils or mast cells,
and immunoassays detect autoantibodies which may or may
not be functional, and so are less specific, and neither is read-
ily available to the clinician. The development of reliable and
easily accessible in vitro tests is badly needed. Finally, although
theoretically patients with autoantibodies may respond better
to immunomodulatory treatments, or to the removal of auto-
antibodies by plasmapheresis, there are as yet few comparative
trials of these treatment modalities in patients with and with-
out autoantibodies.
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