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The urticarias:
pathophysiology
and management

Clive Grattan, consultant dermatologist, St
John’s Institute of Dermatology, Guy’s and
St Thomas’ Hospitals NHS Foundation
Trust & Norfolk and Norwich University
Hospital

Urticaria has been recognised as an ill-
ness since the time of Hippocrates. It is
a common disease with an estimated
lifetime prevalence of 20%.! The term is
derived from the stinging nettle, Urtica
dioica. Indeed, the lay term for urticaria
is nettle rash. At one end of the clinical
spectrum, urticaria can be brief, mild
and no more than a nuisance. When
severe, acute urticaria may merge with
life-threatening anaphylaxis. Chronic
urticaria may cause severe quality of life
impairment comparable to ischaemic
heart disease.’

There has been recent debate about the
terminology and classification of the dis-
ease. In the latest European consensus on
urticaria,’ it is defined as a heterogeneous
group of diseases (ie the urticarias) rather
than a single entity. The semantics are
unimportant but reflect the recognition
that there are distinct clinical patterns with
more than one aetiology.
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Fig 1. Wheals are superficial swellings
with pale centres surrounded initially by a
red flare that flatten and become as
singular before fading.

Definition

The urticarias are characterised by short-
lived, superficial, itchy pale swellings
with a surrounding red flare (Figl) that
become pink and flatten as they resolve
over hours (wheals), and/or deep pale
swellings of the subcutis and submucosa
that may be painful rather than itchy and
last longer (angio-oedema) (Fig 2).
Collectively, urticaria presents with
wheals, angio-oedema or both.

Fig 2. Angio-
oedema of the
upper eyelid
showing a deep
swelling without
change of skin
colour.
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Classification (Table 1)

Urticaria has historically been divided
into acute and chronic disease, depen-
dent on continuous disease duration.
This is somewhat useful in that acute
urticaria tends to run its course over
weeks, may be due to an allergic trigger
and usually does not recur if it can be
identified and avoided. It is easily the
commonest presentation of urticaria
and usually happens to young people,
although ranges from infancy to old age.
Urticaria becomes chronic if disease
activity continues for six weeks or
longer. In clinical practice, the situation
is often not so tidy. Patients present with
urticarial activity that may be active for
a few weeks, settle for another few weeks
or months, then unpredictably return to
what it was previously. The term acute
or chronic intermittent urticaria can be
used to describe this fluctuating activity
(depending on the duration of the

episodes). This degree of precision may
not be important in the clinic but
should be taken into account when
defining populations for
studies.

It used to be routine common practice
to qualify chronic wurticaria as
‘idiopathic” when no physical trigger
could be identified. However, it has
become increasingly accepted that
around 30% of patients who would pre-
viously have been labelled ‘idiopathic’
have functional autoantibodies that
release histamine from healthy donor
basophils and mast cells in vitro.* The
term ‘autoimmune urticaria’ has been
ascribed to this subgroup of patients,
although the concept has not been
endorsed by all authorities. Studies are
ongoing to define a cluster of clinical,
biochemical and immunological criteria
that can be used in daily practice to
define these patients.

research

Table 1. Classification of the urticarias and differential diagnosis.

o Acute: <6 weeks continuous disease activity

e Chronic: 6 weeks continuous disease activity

e Cholinergic urticaria (sweating induced by overheating or stress)

Urticaria Classification
Spontaneous
Inducible
Physical Mechanical:
e Symptomatic dermographism
o Delayed pressure urticaria
e Vibratory angio-oedema
Thermal:
o Cold contact urticaria
e Heat contact urticaria
Other
o Exercise-induced anaphylaxis
e Food and exercise-induced anaphylaxis
e Aquagenic urticaria
Contact e Immunological (allergic)

e Non-immunological (non-allergic)

Differential diagnosis
Urticarial drug rashes
Urticarial vasculitis

Autoinflammatory Acquired:

syndromes

o Adult Still’s disease

Hereditary:

e Schnitzler’s syndrome

e cryopyrin-associated periodic syndrome

© Royal College of Physicians, 2012. All rights reserved.
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Spontaneous

The clinical terms ‘ordinary’® or ‘sponta-
neous™ are now preferred in Europe to
describe urticaria by its presentation
rather than aetiology, since the latter can
be difficult to assign in routine clinical
practice. ‘Ordinary’ refers to the pattern
of disease and ‘spontaneous’ to the
unpredictability of the swellings, but both
terms can apply to the same group of
patients.

Inducible

Importantly, the group of spontaneous
urticaria is different from patients
presenting with urticaria induced by an
external physical stimulus or agent.
These inducible urticarias are usually
chronic in their course and have different
clinical characteristics to spontaneous
urticaria. Even though the trigger can be
demonstrated by simple provocation
tests, their cause remains unknown.
Spontaneous and inducible urticarias
can overlap but urticaria is usually pre-
dominantly one form or the other.

Contact

The third clinical pattern is contact
urticaria. It is elicited either by skin or
mucosal contact with a substance that
induces histamine release by an allergic
or non-allergic mechanism, or from
injection of vasoactive mediators,
including histamine. The nettle sting
reaction is a good example of this.
Contact urticaria to cosmetics, foods,
plants and stings is common but little is
written about it since the cause is usu-
ally self-evident to patients who do not
consult the medical profession. The
serious side of allergic contact urticaria
is that it can progress to anaphylaxis in
highly sensitive subjects (eg latex
allergy).

Differential diagnosis

The noun ‘urticaria’ describes a disease
but the adjective ‘urticarial’ is used to
describe a rash. The latter may be drug-
induced, vasculitic or one component of
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Urticaria is a disease characterised by wheals, angioedema or both

Patients may have spontaneous or inducible urticaria; sometimes both

The mast cell plays a central role in most patterns of urticaria by releasing histamine
which, in turn, acts on capillaries and cutaneous nerve endings to elicit the characteristic

itchy red wheals

Functional autoantibodies against IgE and the high affinity IgE receptor on mast cells
and basophils may cause autoimmune urticaria but can not be assayed routinely

The management of urticaria is primarily the avoidance of aggravating or trigger factors

and taking H1 antihistamines.

Antihistamine-resistant cases may require treatment with a variety of second and third

line therapies used off licence

KEY WORDS: urticarias, diagnosis, pathogenesis, angio-oedema

a wider systemic illness such as an
autoinflammatory syndrome. It is
common for articles on urticaria to
embrace urticarial eruptions within the
spectrum of urticaria because they may
appear indistinguishable. The clinician’s
skill is to be able to distinguish an
urticarial illness from urticaria since the
pathogenesis, management and prog-
nosis are importantly different.

Pathogenesis

It is widely accepted that the cutaneous
mast cell has a central role in urticaria.
There is some evidence that peripheral
blood basophils are relevant to the
delayed response of spontaneous
urticarial wheals, and they provide a
useful model for the investigation of
mast cell degranulating stimuli in vitro.
Although preformed histamine is
released from mast cells on degranula-
tion, together with tryptase and some
cytokines, the receptors for histamine are
on post-capillary venules and C-fibre
nerve endings. These become permeable
to plasma and signal the sensation of itch
in the central nervous system. Lesional
skin biopsies show an early, but not
immediate, influx of inflammatory cells
including neutrophils, eosinophils,
basophils and undifferentiated T-cells.’
Eosinophils may degranulate mast cells
indirectly by release of major basic pro-
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tein.® A sustained release of histamine
from influxed basophils with generation
of cysteinyl leukotrienes (LTs) may pro-
long the wheal response. However, the
clinical importance of LTs is not certain
since not many patients with chronic
spontaneous urticaria show a convincing
response to anti-LTs.

The stimulus for mast cell degranula-
tion may be immunological or non-
immunological (Fig 3). Cross-linking of
two or more adjacent allergen-specific

immunoglobulin (Ig) E molecules bound
to the high affinity IgE receptor (FceRI) on
mast cells or basophils will initiate a series
of calcium-dependent intracellular sig-
nalling events leading to incomplete
degranulation in allergic urticaria.
Autoantibodies against IgE,” FceRI'® or
both on basophils and mast cells!! cause
histamine release in vitro and are thought
to underpin autoimmune urticaria. This
process may be complement (C)-depen-
dent and C5a itself is a potent degranu-
lating agent in the laboratory. Fortunately,
opiates such as codeine and morphine do
not often cause urticaria despite their
widespread use in medicine, even though
they are standard laboratory non-
immunological degranulating stimuli.
How physical stimuli cause inducible
urticarias is unclear but some historical
evidence from passive transfer experi-
ments suggests that IgE may be involved.
There is evidence that cutaneous mast
cells are generally more ‘releasable’ in
chronic spontaneous urticaria to non-
immunological stimulation with com-
pound 48/80." In contrast, blood
basophils are less responsive to the
immunological stimulus anti-IgE, the
latter recovering as the disease goes into

spontaneous remission.!?

Non-immunological
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Neuropeptides €
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4
sl
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Fig 3. Schematic diagram of non-immunological and immunological mast cell
degranulating stimuli. FccRI = high affinity immunoglobulin (Ig) receptor.
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Angio-oedema without wheals

Urticaria may present as angio-oedema
without wheals in approximately 10% of
patients.! This is an important subgroup
since some of these patients will have
hereditary angio-oedema. There is
increasing recognition that angio-oedema
without wheals may be mast cell-depen-
dent or -independent. The latter form is
mediated by bradykinin and is usually
considered a different disease.

The important message for clinicians
is that hereditary angio-oedema and
other presentations of mast cell-inde-
pendent angio-oedema should always
be actively confirmed or excluded by
appropriate assessment, including
requests for C4 complement and Cl1
esterase inhibitor assays on fresh blood
samples.

Management

The management of urticaria is well cov-
ered in consensus documents.®'* The
basic principles are to identify from the
history aggravating factors for chronic
spontaneous urticaria that could poten-
tially be minimised or avoided by the
patient. These include local heat,
clothing pressure, emotional stress, non-
steroidal anti-inflammatory drug intake
and dietary pseudoallergens. The symp-
toms of the disease are treated with
H, antihistamines until spontaneous
remission occurs.

Unfortunately, a minority of patients
with more severe urticaria require addi-
tional measures to control their disease,
including higher doses of antihista-
mines,'> second-line targeted treatments
including oral corticosteroids
or immunosuppressive drugs (eg
ciclosporin,® methotrexate!” or
mycophenolate mofetil'®). Because of the
natural history of spontaneous remission
in chronic urticaria, it is hard to be sure
on the current incomplete evidence

© Royal College of Physicians, 2012. All rights reserved.

whether these are disease-modifying or
primarily disease-suppressing therapies.
Further study is needed.

Attention has focused recently on
omalizumab (a chimeric monoclonal
anti-IgE biologic) because of its striking
effectiveness in both antihistamine-
unresponsive  spontaneous'’
inducible urticarias.?’ Licensing studies

and
are ongoing.
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