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Chronic urticaria (CU) is diagnosed when wheals, with
or without concomitant angioedema, occur continuous-
ly or on a frequently recurrent basis for more than 6
weeks.1,2 Despite many recent advances in the under-
standing of CU, the disorder remains a major challenge
in terms of its aetiology, investigation and manage-
ment.3 The true prevalence of CU in South Africa is cur-
rently unknown, but figures for the UK and USA
suggest a prevalence of <1% of the general popula-
tion.4 However, the Red Cross Children’s Hospital
(RCCH) Allergy and Dermatology Clinics recently man-
aged to enrol 90 children with clearly defined CU over
a 2-year period.5 By comparison, acute urticaria affects
approximately 15% of the general population, is usual-
ly a self-limiting disease and a causal trigger is more
frequently established. 

PATHOGENESIS OF CHRONIC URTICARIA

Regardless of the aetiology, CU is predominantly the
result of cutaneous mast cell activation with subsequent
liberation of chemical mediators. Histamine is the domi-
nant mediator released which rapidly induces vasodilata-
tion and capillary permeability. These histamine effects
are clinically characterised by a wheal and flare response
(Fig. 1). The flare reaction, which occurs far beyond the
area of histamine diffusability is due to a histamine-
induced axon reflex with secondary release of substance
P from C nerve fibres. These fibres also initiate the affer-
ent stimulus for the associated intense pruritus.
Fortunately, histamine release is confined to the skin and
sub-mucosa, thus the cardiovascular decompensation
characteristic of anaphylaxis does not occur.
Biopsy of urticarial lesions reveals a prominent late-
phase cellular reaction with perivascular infiltration of
CD4 T lymphocytes, monocytes and a variable number
of neutrophils and eosinophils.6 Controversy exists as
to whether the number of mast cells in CU lesions are
elevated, but a generalised increase in histamine
‘releasability’ has been demonstrated.7 Mast cell

degranulation alone is insufficient to explain the entire
clinical course, and therefore, like all late-phase allergic
reactions, the perpetuation of the inflammatory
response by cellular infiltrates is important. That other
immune processes are involved in the pathogenesis of
CU is substantiated by the observation that cortico-
steroid (CS) therapy rapidly achieves disease control,
despite CSs having little effect on cutaneous mast cell
degranulation.8

CLINICAL PRESENTATION

The presenting history of patients with CU usually cen-
tres around two fundamental complaints: itchy wheals
and the physical disfigurement experienced as a result
of the urticarial and/or angioedema lesions (Fig. 2).
These two symptoms are almost entirely responsible
for the low quality of life scores returned, with adult
scores approximating those of ischaemic heart disease
patients and paediatric scores equivalent to those of
children with atopic eczema dermatitis syndrome
(AEDS).5 The intensity of itch experienced with urticari-
al wheals varies between patients. In keeping with the
symptoms experienced in other allergic disorders such
as asthma-associated cough, the itching is frequently
worse at night. The observation has also been made
that the itch of urticaria, unlike that associated with
AEDS, is relieved by rubbing rather than by scratching.
As a consequence the scratch marks and deep abra-
sions observed with AEDS are rarely seen in CU.
Interestingly, itching is seldom if ever associated with
angioedema alone. It is essential to ascertain wheal
duration as the wheals of CU classically last no longer
than 24 hours, while the wheal duration in urticarial vas-
culitis by definition should persist beyond 24 hours.
Wheals induced by physical triggers such as pressure,
cold, vibration, and water stimuli are usually transient
and disappear within 2 hours.
Clinical examination reveals skin lesions which are tran-
sient, flitting, raised and intensely pruritic. The wheals
vary in size and shape and frequently have irregular
margins due to pseudopodia. They are typically indurat-
ed towards the periphery and are generally paler than
the bright red of the surrounding skin because of the
compressing effect of dermal oedema. The surround-
ing skin may sometimes be conspicuously pale rather
than red, giving the impression of a white halo. This
phenomenon, more common in acute physical
urticarias such as cholinergic urticaria, is the result of
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Fig. 1. Wheal and flare reaction.

Fig. 2. Severe generalised urticaria.



increased arteriolar blood flow associated with a central
wheal leading to deprivation of blood flow in the skin
surrounding the lesion, i.e. ‘steal’ effect.4,9 Urticaria may
appear anywhere on the skin, including the scalp,
palms and soles, but the mucous membranes are infre-
quently involved (unlike angioedema). Cold urticaria is
the exception as the wheals may involve the tongue or
palate following a local cold stimulus such as ice cream. 
Angioedema can be defined as transient oedema of the
dermis, subcutaneous tissue and/or submucosa.
Angioedema accompanies urticaria in approximately
50% of adults and 80% or more of children (Fig. 3).4,5

This strong association between angioedema and CU
proves helpful if patients are asymptomatic at the time
of presentation, as a history of both makes the diagno-
sis of CU likely. Angioedema typically affects the face
(particularly the eyelids and upper lip), hands and feet.
It is not uncommon for young boys to complain of
swelling of the glans penis (Fig. 4) or for the labia to be
involved in girls. Occasionally, there may be swelling of
the tongue, pharynx or larynx, but the life-threatening
airway compromise characteristic of hereditary
angioedema has not been described in CU. It is partic-
ularly important to consider alternative diagnoses if
patients present with angioedema alone. These include
conditions like hereditary angioedema, laryngeal oede-
ma and rarely severe oral allergy syndrome. The dura-
tion of swelling in angioedema is usually less than 24
hours, but larger swellings may take longer to subside.

AETIOLOGY

The clinical history and physical findings may suggest
an underlying cause of urticaria, but this is almost
entirely restricted to the physical urticarias, outside of
which the incidence of finding an exogenous cause is
less than 1% (Table I).4 However, patients with all vari-
ants of CU and particularly the physical urticarias are
characteristically over-investigated, and there seems to

be no end to the stream of novel quasi-scientific aetio-
logical and management theories put forward. There
are few published studies which adequately define the
natural history and aetiological characteristics of CU in
childhood.10-12 Potential aetiologies include:
• Physical urticaria. The finding of a physical trigger is

important as it obviates the necessity for investiga-
tion beyond any challenge testing required to con-
firm the diagnosis. The diagnosis of a physical trigger
for CU is best made by means of a detailed clinical
history. The physical urticarias are characterised by
the development of wheals and itching which
appears promptly after application of the appropriate
physical stimulus. The exception is delayed pressure
urticaria, where a period of 2 or more hours may
elapse prior to the development of wheals in
response to provocation. Unfortunately, more than
one physical urticaria may afflict a patient concur-
rently; for example, symptomatic dermographism
and cholinergic urticaria frequently occur simultane-
ously.4 Characteristically the wheals of physical
urticaria are transitory, lasting for only a few minutes
or no more than 1-2 hours after removal of the pro-
voking stimulus. Again, delayed pressure urticaria is
an exception as wheals may last for 24 hours or
more. After wheals have subsided, the affected skin
is frequently refractory to further provocation for a
period ranging from a few hours to a day or two.
Wilfully inducing a refractory period may be of use to
patients with physical urticarias such as cold urticaria
and solar urticaria. In an attempt to standardise the
classification and investigation of the physical
urticarias, consensus guidelines for performing phys-
ical challenges have been published.13

• Auto-immunity. The most significant recent
advance in the study of CU is the finding of func-
tional circulating auto-antibodies in approximately 35-
40% of both adults and children with CU.5,14-16 The
majority of these circulating functional IgG antibodies
are directed against the IgE receptor (anti-FcεRIα),
with an additional 5-10% having antibodies against
the IgE antibody itself. These auto-antibodies induce
wheal and flare reactions by activating basophils and
mast cells, a process augmented by complement
through the formation of C5a anaphylatoxin.17

However, the findings of such functional auto-anti-
bodies are specific for CU, and although present in
conditions such as dermatomyositis, bullous pem-
phigoid and pemphigoid vulgaris they are non-func-
tional. Interestingly, they have not been
demonstrated in adults or children with AEDS.5 The
presence of circulating auto-immune factors can be
crudely demonstrated by performing the autologous
serum skin prick test (ASST) (Fig. 5).4 The ASST
involves the use of autologous serum intradermal
injections. A positive test is suggestive but not diag-
nostic of an auto-immune basis for the patient’s CU
and confirmation is needed by in vitro testing of the
patient’s serum for anti-FcεRIα or anti-IgE auto-anti-
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Fig. 3. Severe angioedema.

Fig. 4. Angioedema of the penis.

Table I. Physical urticarias

Symptomatic dermatographism

Delayed pressure urticaria

Cold urticaria

Vibratory angioedema

Aquagenic urticaria

Solar urticaria

Cholinergic urticaria



bodies.4 However, the test is painful and poorly tol-
erated in children, particularly as topical anaesthetics
interfere with interpretation. Spontaneous bradykinin
release may occur during serum processing thereby
increasing the incidence of false-positive results.18

The ability of the test to predict for the more specif-
ic and costly auto-antibody tests is also limited, as
only when all histamine-releasing factors and auto-
antibody positive results are combined is a signifi-
cant association shown.5 More positive evidence of
the value of ASST results would be required before
this poorly standardised test would become routine
practice in children.  

• Thyroid auto-immunity. An association between
CU and thyroid auto-immunity was initially made
when an increased frequency of Hashimoto’s thy-
roiditis was observed among adult CU patients.6,19

Subsequently, an increased incidence of auto-anti-
bodies to thyroglobulin or microsomal-derived anti-
gen was demonstrated, almost exclusively in female
patients. This association has until recently been
largely restricted to adults but a recent analysis of
187 children with CU found 8 (4.3%) to have
increased levels of antithyroid antibody.20 All patients
were female and 5 were euthyroid. Only 2 patients
were diagnosed during the initial work-up for CU,
neither of whom experienced resolution of CU
symptoms in response to thyroxine therapy. The
entire RCCH paediatric cohort was clinically euthy-
roid. Population surveys suggest that the prevalence
of thyroid auto-immunity in children with CU may be
higher than that of the general paediatric popula-
tion.21-23 Although it seems intuitive to normalise thy-
roid function tests, it may well be that these findings
occur as parallel auto-immune events and are in no
way causal. In a study population of 250 adult patients
with CU, abnormal thyroid function (increased or
decreased T4 and/or increased or decreased TSH) was
detected in 19% while 27% had antithyroglobulin anti-
body, antimicrosomal antibody or both.6 However,
even in the absence of CU, there is no consensus on
the most appropriate management.24

• Allergy. Prior to consultation, CU is nearly always
perceived to be a manifestation of an allergic or idio-
syncratic reaction to foods, food additives, or food
dyes. There is however little evidence to sustain
these suppositions.25 To avoid the implementation of
unnecessary elimination diets, food allergy tests
must be carefully chosen. If positive results (skin-
prick or serum IgE tests) identify candidate food
allergens, their validity should be confirmed by mak-
ing use of carefully controlled elimination and/or chal-
lenge diets. Elimination diets are occasionally helpful
if a non-IgE pathway is suspected in the pathogene-
sis or if no IgE tests are available to the suspected

agent, e.g. aromatic volatile ingredients in tomatoes,
white wine and oily extracts from herbs. A small sub-
set of patients with CU may experience exacerba-
tions to these aromatic substances, shown not to be
due to histamine, salicylate or direct mast-cell hista-
mine release.26 A negative elimination diet will often
reassure patients and caregivers that food allergies
are not causative. 

• Infective/parasitic causes. There are no strong data
either to support or refute the role of infections in
CU. Of all the viral and parasitic causes incriminated
to date, Helicobacter pylori and Ascaris lumbricoides
intestinal infestation have been most extensively
studied. Only 1 stool specimen analysed in the
RCCH study revealed A. lumbricoides ova, but this
patient had a negative specific A. lumbricoides IgE.5

Acute urticaria is well described during the prodro-
mal and acute stages of infectious hepatitis, but data
supporting a causal association of hepatitis A, B and
C infections in CU are not convincing.6 

• Drug-induced CU. Various drugs have been incrimi-
nated in the aetiology of CU. Angiotensin-converting
enzyme inhibitor (ACEI)-associated angioedema is
well described, particularly upon reintroduction of
ACEI therapy. It is also important to exclude non-
steroidal anti-inflammatory drugs (NSAIDs) as a
potential cause of urticaria and angioedema.6

• Connective-tissue disorders and vasculitides.
Only occasionally will CU and angioedema be mani-
festations of an underlying connective-tissue disor-
der or systemic vasculitis in which the biopsy
findings are consistent with a leukocytoclastic angi-
itis rather than the non-necrotising vasculopathy typ-
ical of CU. 

Despite evidence for an auto-immune mechanism in
many patients with CU, approximately 60% of cases
still remain idiopathic, hence the frequent use of the
term chronic idiopathic urticaria. 

DIAGNOSTIC APPROACH  

Beyond a thorough clinical examination, there are few,
if any, diagnostic tests for CU. Many investigations
have been shown to have a low yield; this is particular-
ly so for allergy investigations, as patients with CU
carry the same prevalence of food allergy as the gen-
eral population. Full blood count, urine analysis, serum
chemistry, globulin assays and liver function tests are
typically normal. If a connective-tissue disorder is clini-
cally suspected, measurement of the erythrocyte sedi-
mentation rate (ESR), tests for antinuclear antibodies,
and other serologic tests may be indicated.
Complement determinations are not indicated to
exclude hereditary or acquired deficiency of C1 inhibitor
in patients with wheals and angioedema or wheals
alone, as patients with hereditary or acquired deficien-
cy of C1 inhibitor do not have wheals and return normal
results. If measurement of C4 is low, this should be fol-
lowed by a determination of the levels and function of
C1 inhibitor. Given the association of CU with thyroid
disease, thyroid-function tests including tests for
antithyroglobulin and antimicrosomal antibodies may
be helpful if clinically indicated. Very occasionally inves-
tigations may be required to exclude the presence of
plasma cryoproteins in patients with cold urticaria.
Food or food-additive allergies are so rarely a cause of
CU that routine testing is not recommended unless the
history suggests a particular allergen. Many patients
and caregivers will only accept a limited diagnostic
approach after detailed counselling. Only in highly atyp-
ical presentations is a skin biopsy helpful, e.g. associat-
ed fever, arthralgia, raised ESR, lesions lasting 36 hours
or more, or associated petechiae or purpura. 
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Fig. 5. The autologous serum skin-prick test.



TREATMENT RECOMMENDATIONS

Given that histamine is the predominant mediator in
CU, it makes therapeutic sense either to antagonise
H1-receptors with antihistamines or alternatively to
modify the formation of mediating inflammatory cells
with more potent anti-inflammatory agents. The goal of
therapy is to maximise daily function with minimal, if
any, use of systemic immune modifiers such as corti-
costeroids or cyclosporin (Table II).
• Histamine H1-receptor antagonists (H1RAs). The

non-sedating antihistamines have demonstrated an
ability to alleviate pruritus and decrease the inci-
dence of wheals in most patients with CU. A com-
mon treatment error is for symptomatic patients to
be maintained on regular antihistamine doses only.
This seemingly ‘resistant’ sub-group of CU patients
must be given a trial of high-dose non-sedating anti-
histamines prior to introducing a second agent. This
approach is substantiated by the RCCH study where
all but two patients achieved symptomatic control
when using a higher daily dose of cetirizine for symp-
tom flares. The mean dose of cetirizine required to
gain symptomatic control was 0.42  mg/kg, which is
higher than the safety data of 0.25 mg/kg for young
children.27 On this regimen 5 patients experienced
probable adverse reactions: fixed drug eruption (1),
hyperactivity (2) and drowsiness (2).5 High doses of
the older sedating antihistamines may occasionally
achieve additional therapeutic benefit, e.g. hydrox-
yzine, diphenhydramine and cyproheptadine.
Although patients may become accustomed to the
sedating effects of these drugs, psychomotor per-
formance may be significantly impaired and extreme
care is required. 

• Combined H1- and H2-receptor antagonists.
Approximately 85% of histamine receptors in the
skin are of the H1 subtype, and the remaining 15%
are H2-receptors. The addition of an H2RA to an H1RA
may therefore augment symptom control provided
by high-dose H1RA. Trials to date suggest that only a
small additional benefit is to be gained by using this
combination. Doxepin, a tricyclic antidepressant,
blocks both types of histamine receptors and is a
more potent inhibitor of H1-receptors than either
diphenhydramine or hydroxyzine. However, sedation
is an even greater problem and limits the usefulness
of this drug.

• Leukotriene receptor antagonists (LTRAs). The
LTRAs have been shown to be superior to placebo in
the treatment of patients with CU, but there are few
data to support their use as single therapy. A small

additional effect may be experienced once maximal
H1- and H2-receptor blockade has been achieved.28

• Corticosteroids. CS therapy may be required to gain
control if patients remain poorly responsive to a com-
bination of H1RA, H2RA and the LTRAs. This effect
occurs despite an apparent inability of CSs to inhibit
mast cell degranulation and antigen-induced hista-
mine release, which suggests a role for other non-
histamine immune pathways in the pathogenesis of
CU. There is little scientific rationale for the use of
CS in certain physical urticarias, such as cold
urticaria, where acute histamine release is the sole
disease mediator of the rapidly disappearing urticari-
al wheals.3

• Experimental therapies. The use of other experi-
mental therapies such as plasmaphoresis,
cyclosporine, sulfasalazine, warfarin and androgens
have occasionally achieved success, further sub-
stantiating the role of circulating immune factors in
the pathogenesis of CU. Although controversial,
treatment with levothyroxine has been proposed in
euthyroid patients with antithyroid antibodies and
CU.3 These experimental therapies should ideally be
administered in specialist centres. 

In summary, the natural history of CU is favourable,
especially in children; 39% (30/76) of the RCCH paedi-
atric cohort achieved remission during the 3-year fol-
low-up period. However adult studies suggest that the
condition persists in 71% of patients at 5 years and
56% at 10 years.29 For the majority of patients the use
of appropriate doses of H1RAs will achieve good symp-
tomatic control. Useful adjunct therapies include H2RA
and LTRAs, both of which have few side-effects. Given
that most patients with CU are otherwise healthy, lab-
oratory testing is not usually indicated, and if performed
should be evidence-based and goal-directed. When
managing CU the adage ‘less is more’ seems appropri-
ate, i.e. less investigations and more antihistamines.
Informed consent was obtained for use of patient photographs. 

REFERENCES
1. Greaves MW. Chronic urticaria in childhood. Allergy 2000; 55: 309-

320.
2. Joint Task Force on Practice Parameters. The diagnosis and man-

agement of urticaria: a practice parameter. Part I: Acute
urticaria/angioedema. Part II: Chronic urticaria/angioedema. Ann
Allergy Asthma Immunol 2000; 85: 521-544.

3. Kaplan AP. Chronic urticaria and angioedema. N Engl J Med 2002;
346: 175-179.

4. Greaves M. Chronic urticaria. J Allergy Clin Immunol 2000; 105:
664-672.

5. Du Toit G, Potter P, Weinberg EG, Prescott R, Johar A, Lawrence P,
Motala C. Red Cross Children’s Hospital Cohort. Study data pre-

110 Current Allergy & Clinical Immunology, August 2003 Vol 16, No. 3

Table II.  Treatment principles

1st line Alternative/Add on

Mild urticaria and angioedema Non-sedating H1RA High-dose non-sedating H1RA 

Sedating H1RA (e.g. diphenhydramine,  hydroxyzine)

Severe urticaria and angioedema High-dose non-sedating H1RA H1RA
H2RA
LTRA
Doxepin (tricyclic antidepressant with H1- and H2-RA 
activity) 
Corticosteroids
Other ‘immune modifiers’

Severe angioedema High-dose non-sedating H1RA Benadryl

Diphenhydramine

H1RA - H1-receptor antagonists; LTRA - leukotriene receptor antagonist.



Current Allergy & Clinical Immunology, August 2003 Vol 16, No. 3 111

sented ALLSA Congress, Johannesburg, October 2002. 
6. Kaplan AP, Finn A. Pathogenesis and treatment of chronic urticaria.

Seminar No. 2026. 60th AAAAI Anniversary Meeting. February
2003

7. Sabroe RA, Puon E, Orchard GE, et al. Cutaneous inflammatory cell
infiltrate in chronic idiopathic urticaria: comparisons of patients with
and without anti FcRI or anti IgE autoantibodies. J Allergy Clin
Immunol 1999; 103: 484-493.

8. Saboe RA, Greaves MW. The pathogenesis of chronic idiopathic
urticaria. Arch Dermatol 1997; 133: 1003-1008.

9. Sabroe RA, Seed PT, Francis DM, Barr RM, Black AK, Greaves
MW. Chronic idiopathic urticaria: comparison of the clinical fea-
tures of patients with and without anti-FcRI or anti-IgE autoanti-
bodies. J Am Acad Dermatol 1999; 40: 443-450.

10. Harris A, Twarog FJ, Geha RS. Chronic urticaria in childhood: nat-
ural course and etiology. Ann Allergy 1983; 51: 161-165.

11. Levy Y, Segal N, Weintrob N, Danon YL. Chronic urticaria: associa-
tion with thyroid autoimmunity. Arch Dis Child 2003; 88: 517-519.

12. Volomakis M, Katsarou-Katsanri A, Stratigos J. Etiologic factors in
childhood chronic urticaria. Ann Allergy 1992; 69: 61-65.

13. Black AK, Lawlor F, Greaves MW. Consensus meeting on the defi-
nition of physical urticarias and urticarial vasculitis. Clin Exp
Dermatol 1996; 21: 424-426.

14. Hide M, Francis DM, Grattan CEH, Hakimi F, Greaves MW.
Autoantibodies against the high-affinity IgE receptor as a cause for
histamine release in chronic urticaria. N Engl J Med 1993; 328:
1599-1604.

15. Tong LJ, Balakrishnan G, Kochan JP, et al. Assessment of autoim-
munity in patients with chronic urticaria. J Allergy Clin Immunol
1997; 99: 461-465.

16. Dalal I, Levine A, Somekh E, et al. Chronic urticaria in children:
expanding the ‘autoimmune kaleidoscope’. Pediatrics 2000; 106:
1139-1144.

17. Kikuchi Y, Kaplan AP. Mechanisms of autoimmune activation of
basophils in chronic urticaria. J Allergy Clin Immunol 2001; 107:
1056-1062.

18. Kaplan AP, Joseph K, Silverberg M. Pathways for bradykinin forma-
tion and inflammatory disease. J Allergy Clin Immunol. 2002;109(2):
195-209.

19. Zauli D, Deleonardi G, Foderaro S, et al. Thyroid autoimmunity in
chronic urticaria. Allergy Asthma Proc 2001; 22: 93-95.

20. Rallison ML, Dobyns BM, Meikle AM, et al. Natural history of thy-
roid abnormalities: prevalence, incidence and regression of thyroid
diseases in adolescents and young adults. Am J Med 1991; 91:
363-370.

21. Marwaha RK, Tandon N, Karak AK, et al. Hashimoti’s thyroiditis:
countrywide screening of goitrous healthy young girls in post-
iodization phase in India. J Clin Endocrinol Metab 2000; 85: 3748-
3802.

22. Jaksic J, Dumic M, Filipovic B, et al. Thyroid diseases in a school
population with thyromegaly. Arch Dis Child 1994; 70: 103-106.

23. Toft AD, Beckett GJ. Thyroid function tests and hypothyroidism.
BMJ 2003; 326: 295.

24. Simon RA. Additive-induced urticaria: experience with monosodi-
um glutamate (MSG). J Nutr 2000; 130(4S suppl): 1063S-6S.

25. Zuberbier T, Pfrommer C, Specht K, et al. Aromatic components of
food as novel eliciting factors of pseudoallergic reactions in chron-
ic urticaria. J Allergy Clin Immunol 2002; 109(2): 343-348.

26. Simons ER, Silas P, JM Portnoy, Catuogno J, Chapman D, Olufade
AO. Safety of cetirizine in infants 6 to 11 months of age: a ran-
domized, double-blind, placebo-controlled study. J Allergy Clin
Immunol 2003; 111: 1244-1248.

27. Erbagci Z. The leukotriene receptor antagonist montelukast in the
treatment of chronic idiopathic urticaria: a single-blind, placebo-con-
trolled, crossover clinical study, J Allergy Clin Immunol 2002; 110:
484-488.

28. Van der Valk PGM, Moret G, Kiemeney LAM. The natural history of
chronic urticaria and angioedema in patients visiting a tertiary refer-
ral centre. Br J Dermatology 2002; 146: 110-113.

29. Rumbyrt MD, Kats JL, Schocket AL. Resolution of chronic urticaria
in patients with thyroid autoimmunity. J Allergy Clin Immunol 1995;
96: 901-905.




