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Urticaria and angioedema are 
usually discussed together because 
they often coexist in the patient, 
have a similar pathology and com
mon causes. In this article I shall re
fer only to urticaria (U), bu t most 
of the discussion is also relevant to 
angioedema (A). Most aspects of 
this subject are well covered in re
cent textbooks! and reviews.2 How
ever, the past decade has seen more 
understanding of the possible cause 
of this disease and of the varied 
pathogenic mechanisms. I will at
tempt to review the subject in gen
eral but to stress this more recen t 
experience. 

CLINICAL SIGNS 

Clinically, urticaria is characteris
ed by multiple itchy skin or mucus 
memb rane lesions each consisting 
of an erythema tOllS flare which is 
slightly eleva ted becallse 0 f local 
oedema. When this oedema is more 
marked it results in a pale wheal. 
TIle lesions vary in size from a few 
millimetres to many centimetres in 
diameter and the shape may be cir
cular or irregular. Lesions may 
spread and coalesce. The erythema 
fades on pressure. Each lesion lasts 
from a few minutes to less than 24 
hours and fades wi thou t a trace . 
The lesions of angioedema are simi
lar but larger, deeper and more 
oedema tous. In their early pahse, 
they are well demarkated but later 
the margins become more diffuse. 
Angioedema may last longer than an 
urticarial lesion but it too disappears 
with no residua. 

HISTOPATHO LOGY 

The histopathology of urticaria 
was reexamined by Natbony et al. 3 

They point out the vasodilata tion 
and oedema of the upper dermis 
and the characteristic sparse peri
vascular round cell infiltration. Mo
nocyte numbers average four times 
normal and mast cell numbers are 
ten times normal. Involvement of 
venule walls with inflammatory 
cells is infrequent and immunoglo
bulin and complement deposition 
uncommon. Mekori et af4 demon
strated that the mononuclear cells 
in the infiltrate are mainly activated 
T inducer cells with la markers on 
the cell surface . They question 
whether the presence of T cells is 
secondary to chemotaxis from mast 
cell degranulation or , in contradis
tinction, whether the mast cell 
accumulation is a consequence of 
the action of the T inducer cells. 

PATHOPHYSIOLOGY 

Most episodes of acute urticaria 
and angioedema are due to allergic 
responses to polyvalent antigens 
which reach mast cells via the 
blood . The antigen links two or 
more specific immunoglobulin E 
(IgE) molecules on the mast cell 
surface , causing distortion pressure 
on the IgE receptors in the cell 
membrane . The earliest biochemi
cal reaction subsequent to this 
(within seconds) is the activation 
of a series of membrane bound en
zymes. Methyltransferases result in 
the generation of new phospholi

pids including phosphatidyl cho
line , with a resultant change in the 
polarity of the membrane necessary 
for calcium (Ca++) influx into the 
cells. Phospholipase A2 and other 
enzymes convert this compound 
into arachidonic acid for the sub
sequent synthesis of prostaglandins 
and leucotrienes. 5 Other phospho
lipases result in the generation of 
the fusogenic compounds mono
acylglycerol and diacylglycerol and 
free fatty acids which facilitate 
fusion of granule and cell mem
branes preparatory to granule secre
tion .6 Platelet activating factor is • 
also derived by enzymatic action 
on membrane phospholipids.? Sev
eral seconds later the mast cells be
gin to degranulate with secretion 
of preformed mediators, including 
histamine, heparin , serotonin and 
eosinophil and neutrophil chemo
tactic factors 8 These products and 
the newly synthesised derivatives of 
arachidonic acid cause the observed 
inflammatory reaction. 5 Where 
mast cell degranulation is intense, a 
late phase IgE reaction may occur 
resulting in the persistence of local 
inflammation up to 48 hours.9 

Immunoglobulin G (IgG) mediat
ed reactions, as in serum sickness, 
can cause urticaria via complement 
activation, with the generation of 
anaphylatoxins C4a, C3a and C5a 
which cause local vasodilatation 
and mast cell degranulation . How
ever, in such cases the concurrent 
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activation of other complement 
components (C3b, C5b, C5, 6,7 and 
the alternate ·pathway) usually 
causes a picture more consistent 
with vasculitis rather than simple U. 

It should not be surprising that 
such a potent inflammatory system 
induced by mast cell activating 
mechanisms requires a regulatory 
process . This has been described by 
Hirata et al lO and Blackwell et al. II 
The activation of phospholipases 
at the cell membrane is suppressed 
by the presence of a membrane 
bound protein called lipomodulin 
(also called macrocortin in Europe), 
which is synthesised by the cell in 
response to the action of hydrocor
tisone. This mechanism , which 
applies to membranes of most cells, 
explains many of the antiinflam
matory actions of glucocorticoids. 
In tracy to plasmic factors regulating 
mast cell stability such as levels of 
cyclic adenosine monophospha te 
are discussed by Plaut and Lichten
stein. 12 

There are other mechanisms 
which cause urticaria. Histamine re
leasing drugs such as codeine , poly
myxin or some muscle relaxants 
used in anaesthesia can cause direct 
release of histamine from mast 
cells . Mast cell granule secretion 
due to physical stimuli is a nonnal 
phenomenon, but some patients re
lease vastly increased quantities due 
to specific stimuli such as cold, 
heat or exercise. Cell mediated im
munity may also play a role in 

(! some urticarial reactions as is sug
gested by the nature of the lympho
cytic infiltrate seen in histological 
sections. Van Loveren et al have 
identified an antigen binding T cell 
factor with activity analogous to 
IgE.13 

Chemically induced complement, 
bradykinin and platelet activation, 
as well as histamine release occurs 
in anaphylactoid reactions to radio
graphic contrast media. 14,ls The 
concept that there is a specific C2, 
C4 kinin activity has been disprov-

Il ed. Cyclooxygenase inhibition may 
be the cause of urticaria in patients 
sensitive to acetylsalicylic acid and 

other non-steroidal anti-inflamma
tory drugs (NSAID).16 It is postulat
ed that this inhibition channels ara
chidorlic acid into the production 
of the extremely potent vasoactive 
leucotrienes via lipoxygenase, 
which is not inhibited by these 
drugs. 17, 16 However, in one study 
the use of a drug which blocks lip
oxygenase did not inhibit aspirin 
induced asthma,19 casting some 
doubt on the validity of this hypo
thesis. 

CAUSES OF URTICARIA 

The great challenge in any pa
tient with urticaria is to identify its 
cause, since this offers the best 
chance for cure or prevention. Des
pite investigation, the aetiolog-yrs 
id entified in acu te urticaria in fewer 
than 50 per cent of cases and in 
chronic urticaria in fewer than 20 
per cent of cases. 1 A classification 
of causes of urticaria is listed in 
Table I. A careful history and phy
sical examination is the most im
portant way to achieve a diagnosis. 
Selected allergy skin tests or RAST 
tests may be useful in some cases, 
bu t random testing wi th a battery 
of antigens is rarely of value. Simi
larly wasteful is a routine protocol 
of other laboratory investigations. 

In adults the most commonly. 
diagnosed cause of acute urticaria is 
drug sensitivity due to allergic or 
nonallergic mechanisms. Allergic 
reactions can be caused by almost 
any drug and the reaction may occur 
immediately if there is circulating 
specific IgG or mast cell bound spe
cific IgE ; in abou t 48 hours if the 
patient has been previously sensitis
ed , but the level of antibody has 
subsequently fallen to zero; or in 
seven to 21 days, if there is primary 
sensitisation from the drug. The 
diagnosis of drug allergy is usually 
made on clinical grounds alone, 
except in the case of penicillin or 
biologic products like serum deriva
tives, protein honnones or enzymes, 
where accurate skin testing proce
du res are availa ble. Recen t studies 
'sllggest that skin testing may be of 
v~lue in patients with allergy to 
local anaesthetics/a muscle relaxants 
used during anaesthesia21,22 and 
other compounds.23 Consequently 
the physician should not be re
luctant to do skin tests with a 
d ilu te solu tion of a suspect drug 
providing adequate controls are per
formed. A positive reaction may be 
meaningful , although a negative 
skin test would not rule ou t an 
allergic reaction, since the drug acts 
(in most instances) as a hapten. 

Table 1 Causes of urticaria and angioedema 

Allergic reactions: 
Drugs and biologicals 
Foods and additives 
Inhalants 
Contactants 
Insect stings or bites 

Non-allergic reactions: 
Drugs 
Diagnostic agents 
Foods and additives 
Scombroid fish poisoning 

Infections 
Autoimmune diseases 
Malignancy 
Urticaria pigmentosa 

Hereditary diseases 
C I inhibitor deficiency 
Familial cold urticaria 
Amyloidosis, deafness and urticaria 
Others. 

Idiopathic 

Physical urticarias: 
Cold 

Heat 

Cholinergic 

Dennographism 

Water 

Exercise 

Vibration 

Pressure 

Solar 
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Non immunologically mediated 
urticarial reactions to aspirin and 
NSAID occur within minutes to a 
few hours after the administration 
of the drug, but even though these 
may be severe they usually last less 
than 24 hours. More persistent re
actions with vasculitis, as have 
occurred following administration 
of phenylbutazone or zomepirac 
probably have an immunological 
basis. For the common reactions 
to aspirin, the only useful testing 
procedure is a carefully graded pro
vocative challenge. Since a sub 
threshold dose may desensitise a pa
tient to the next dose,24 incremen
tal challenge doses shou Id be given 
several days apart. For aspirin chal
lenge, a schedule of 5 mg, 20 mg , 
40 mg, 75 mg, 150 mg, 300 mg and 
600 mg at 5 days intervals is used 
with careful observation of the pa
tient. The principle that a patient 
may be desensitised to NSAID has 
been used to maintain such patients 
in a continuously desensitised state 
in the hope of reducing their un
derlying disease. That this ap
rroach may be successful in pa
tients with asthma has been report
ed,25 but there is no evidence that 
it is effective in the treatment of 
urticaria caused by these agents . 

Asthma and urticaria due to 
NSAID sensitivity occasionally co
exist in a patient but most patients 
react with one disease pattern or 
other. Although most authors pos
tulate that both conditions are due 
to the same previously described 
mechanisms, this may not be true. 
Double blind challenge testing has 
shown that cross sensitivity with 
tartrazine, azo-dyes and benzoates 
is uncommon in asthmatics,26 but 
such cross sensitivity is often 
observed in patients with urticaria . 
Since tartrazine does not inhibit 
prostaglandin systhesis,27 the urti 
carial reaction to it may be due to a 
different mechanism. Conclusions 
from the study of one group of pa
tients should not be extrapolated 
u ncri tically to pa tients wi th the 
other disease. 

Acute anaphylactoid reactions to 

radioopaque contrast media cannot 
be predicted by skin tests or even 
by small intravenous challenge 
doses. However, they usually can be 
prevented or diminished in a pa
tient who previously suffered such 
a reaction, by pre-treatment with 
prednisone, 50 mg, 24 hours, 12 
hours and 6 hours prior to the 
radiological study. 

When considering drug allergy , 
the physician is reminded of the 
many drugs inadvertently taken by 
a patient in such products as lozen
ges, confections (phenophthalein) 
or in other ingestants such as qui
nine in tonic wa ter. Several recen t 
reports document urticaria plus 
anaphylaxis caused by an IgE reac
tion to albumin ethylene oxide con
jugate produced in renal dialysis 
equipment. 28 

Other drugs may play a permis
sive role in facilitating urticarial re
actions , even though they are not 
the primary cause of it. Histamine 
releasers such as codeine or narco
tics potentiate urticaria, beta bloc
kers reduce the threshold for mast 
cell degranulation and vasodilators 
increase leakage through skin capil 
laries. 

Food allergy is a more common 
cause of urticaria in children than 
in adults but is likely to persist if it 
is still present after the age of 3.2 9 

The diagnosis may be obvious in 
some acute cases, but the pitfalls of 
relying on a seemingly convincing 
history or even on an open chal
lenge have been stressed . Skin test 
ing or RAST testing may yield false 
positive results and the ultimate 
proof may require a double blind 
challenge protocol. 30 Food addi
tives or contaminants (i .e. vegetable 
gums, enzymes, fungal derivatives 
or preservatives) cause an increasing 
number of allergic or non-allergic 
urticarial reactions . The role of 
benzoates and food dyes has been 
stressed by Juhlin. 3\ A recent dis
covery of acute urticaria following 
ingestion of sulfiting agents ex
plains some hitherto puzzling reac
tions.32 Only a few patients react 
to these common preservatives but 
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the reaction may be severe with 
anaphylaxis. Sulfiting agents such 
as metabisulfite are commonly used 
in restuarants to keep salads fresh 
or potatoes and apples from turning 
brown, or as preservatives in many 
other prepared foods. 

Acu te urticaria due to Scom b
roid (tu na family) fish pOisoning 
can mimic an acute allergic reac
tion. 33 Bacterial contamination of 
these fish produces histidine decar
boxylase which converts muscle his- ~, 

tidine to histamine, which accumu
lates in toxic quantities. The hista
mine is not destroyed by cooking 
and there is no rotten smell to warn 
the victim. Since this is not an im
munoJogical reaction such patients 
can eatii~h again. 

Acu te \U rticaria due to insect 
stings or ites may be allergic or 
toxic. 1)1e more common allergic 
reactions such as those following 
hymenoptera stings has been re
viewed by Valentine. 34 However, 
almost any insect sting or bite can . ' 
induce urticaria in a sensitive indi
vidual. 

Any systemic disease in which 
there is exogenous antigen or auto
antigen release into the circulation 
can theoretically cause urticaria if 
the immune response to it can trig
ger mast cell mediator release . The 
associa tion 0 f urticaria wi th in fec
tion has been noted anecdotally for 
many years . Recently more credible 
reports have appeared of urticaria 
during the prodrome of hepatitis B -, 
infection 3S or during or after E-B 
virus infection.36 In the latter case, 


37
cold urticaria was also noted . In 
children, acute urticaria associated 
with virus infection is occasionally 
observed but an aetiologic relation
ship is difficult to prove. The con
cept that chronic urticaria is often 
due to an elusive hidden focus of 
bacterial infection is mentioned in 
many texts . However , very few 
such cases have been proven,2 Sys
temic fungal infection with histo
plasmosis or coccidioidomycosis is 
accompanied , during a focal epide- • 
mic, by erythema multiforme 
which may be misdiagnosed as urti
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caria. 38 Parasitic infestations such 
as ascariasis or schistosomiasis may 
occasionally cause urticaria, espe
cially during the haematogenous 
phase. 39 In chronic urticaria, in the 
absence of clinical evidence of sys
temic infection, rou tine microbio
logical or immunological investiga
tions for infection are rarely re
warding. 

Neoplasms frequently release 
antigen into the circulation, which 
may react with specific antibody 
to produce immunologically me
diated disease including urticaria. 
This may occur after the use of 
chemotherapy or radiotherapy. An
gioedema may occur in Iymphopro
liferative diseases,4o which in some 
cases is due to acquired C I esterase 
inhibitor deficiency.41 

Physical allergy encompasses 
cholinergic urticaria dermograph
ism, and urticaria due to cold, pres
sure, heat, vibration, sunlight, 
wa ter and exercise. In most cases 
the final pathogenic mechanism is 
mast cell degranulation as evidenc
ed by increased levels of histamine 
and neutrophil chemotatic factor in 
the draining blood .42 Delayed pres
sure urticaria may relate to comple
ment activation43 and other delay
ed types of urticaria may involve 
late phase IgE reactions .9 Several 
cases of delayed pressure urticaria 
due to food allergy have been re
ported .44 There are three types 
of exercise urticaria or anaphylaxis. 
This syndrome can be distinguished 

:(p 	 from cholinergic urticaria as such 
pa tients do not react to hea t, to 
swea ting or to emotional stress45 

versa. They may have a positive 
skin test reaction to the specific 
food or to inhalant allergens of the 
same botanical family (i.e . a patient 
with food-exercise urticaria related 
to celery has ragweed allergic rhi
nitis). 

Chronic urticaria has been asso
ciated with autoimmune disease . It 
may be a feature of systemic lupus 
erythematosus or may precede it for 

48several years. Low titres of anti 
nuclear antibody are not uncom
mon in patients with chronic urti 
caria . Urticaria has been reported in 
patients with thyrotoxicosis,49 and 
we have identified a group of pa
tients with idiopathic chronic urti 
caria and angioedema associa ted 
with thyroid autoimmunity.50 Their 
features are detailed in Table 2. In 
most of these patients the thyroid 
disease was discovered because ofthe 
investigation 0 f chronic urticaria. 
Most patients were female with 
severe prolonged urticaria and with 
frequent angioedema . In some cases 
urticaria disappeared after treatment 
with L-thyroxin . Since Satoh et at 
have shown, using monoclonal anti 
body methodology, that individual 
antibodies in poly endocrine auto
immune disease may react with mul
tiple organs or cells,51 we speculate 
that in these paiients with chronic 
urticaria and thyroiditis, au to
immunity may be responsible for 
both diseases. We recommend 
studies for thyroid antibodies-in all 

, 

females with idiopathic chronic 
urticaria . 

Though angioedema due to defi
ciency of the inhibitor of the first 
component of complement (CT INtI) 
is usually discussed in reviews of 
urticaria, it is clearly a different and 
specific disease. 52 The patients do 
not have urticaria, the angioedema 
is extensive, pale and has a burning 
quality. Involvement 0 f mucus 
membranes is common and poten
tially dangerous. Uncontrolled ac
tivation of the early complement 
sequence with unregulated brady
kinin generation is responsible for 
the swelling. CIINH regulates 
several levels of the Hageman fac
tor - Kallikrein-Kinin system. 53 
Since patients consume the early 
complement components, they have 
a reduction in the level of serum C4 
which can be detected in a simple 
screening test before ordering the 
more difficult assay for CI INH. 
This disease can be successfully 
treated using the impeded andro
gens danazol or stanozolol which 
induce the liver to synthesise CI 
INH. These agents cause some viri

54lism in females . 
Other hereditary urticaria synd

romes include hereditary forms of 
cold urticaria, heat urticaria and 
vibratory urticaria, complement 
component deficiency syndromes , 
familial urticaria with amyloidosis, 
and one case with a deficiency of 
the anaphylatoxin inactivator car-

Table 2 Chronic idiopathic ur,ticaria with thyroid au toimmunity. 

The urticarial lesions are usually 
large, angioedema is not uncommon 
and anaphylactic shock may occa
sionally develop . Such patients react 
whenever they exercise above a 
certain threshold, which is relative
ly constant for each patient. Others 
react only if they exercise within 
a few hours after eating any food ,46 
and the third variety will react if 
they exercise only after eating 

It specific foods. 47 These patients do 
not develop urticaria if they eat the 
foods and do not exercise or pice 

Number and sex 


Age range (years) 


Duration of urticaria (years) 


Number with recurring angioedema 


Follow up (years) 


Number with physical allergy* 


Number with vasculitis 


Titre ofT.M.A. t (range) 


Number with clinical thyroid disease:+: 


28 F, 6 M 

8 - 76 . 

0.5 - 20. 

27. 

0 .5 - 5 

o 
o 
1:1600 - 1:25 ,600 

10. 

* excluding dermographi sm. 

t thyroid microsomal antibodies - minimal titre for diagnosis of thyroid autoimmunit y = 1: 1600. 

t goitre, hypothyroidism , hype rthnoidism. 
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Other uncommon causes of urti 
caria include contact with antigens 
such as henna, or animal saliva or 
fur. Inhalation of fumes or dust 
such as chroma tes can occasionally 
produce urticaria. Surgically im
planted metals or sutures or acci
dentally ingested metal products 
can also cause urticaria. A recent 
report documented an urticarial re
action associated with pulmonary 
infiltrates and eosinophilia follow
ing the accidental swallowing of a 
nickel coin.56 

Some patients with cutaneous 
vasculitis present with skin lesions 
that look like urticaria and angio
edema. These patients usually feel 
sick with other symptoms of sys
temic disease . They often have a 
violacious discolouration over arti
cular surfaces and the urticaria-like 
lesions last longer than 24 hours, 
leaving a palpable bluish coloured 
residual lesion (palpable purpura). 
There may be laboratory evidence 
of complement consumption. s7 

Skin biopsy confirms vasculitis with 
extensive cellular infiltration in the 
walls of the venules or other small 
vessels rather than the sparse peri
vascular lymphocytosis of urticaria . 
Immunoglobulin and complement 
may be detected in the vessel walls . 
Since vasculitis may be a life threa
tening disease , a correct diagnosis 
is urgent and biopsy should be done 
quickly. If there is evidence of sys
temic involvement, aggressive 
therapy with prednisone and cyclo
phosphamide may be indicated. 58 

DRUG TREATMENT OF 

URTICARIA 


The most important factor in the 
management of urticaria is to iden
tify the cause and to eliminate it. 
Mild urticaria may be partially or 
completely suppressed by antihis
tamines. Hydroxyzine is the most 
commonly used H I blocker for this 
purpose but it often causes drow
siness. The newer antihistamines 
such as astemizole which do not 
cross the blood brain barrier rarely 

produce drowsiness but are not any 
more effective than the older 
agents.59 The addition of an H2 
blocker such as cimetidine has given 
relief in some cases where H I bloc
kers alone were unsuccessful. 60 The 
use of broader mediator inhibitors 
such as Ketotifen has been used 
wi th mixed success. In theory, the 
addition of beta stimulators or 
theophylline should raise the thres
hold for mast cell degranulation, 
and in some cases they have been 
useful in controlling urticaria. Cal
cium channel blockers such as vera
pamil reduce basophil degranula
tion but have lesser effects on mast 
cells .61 Where the urticaria is very 
severe and self limited (because the 
cause is temporary or can be re
moved) prednisone may be admin
istered if there are no contraindica
tions . However, in chronic urticaria 
glucocorticoids should be avoided 
to prevent the complications of 
prolonged steroid administration 
unless the disease is very incapacita
ting. Alternate day prednisone is 
often useful in such cases. Life 
threatening anaphylaxis, angioede
ma or shock must be treated with 
adrenalin and other life supporting 
measures. The use of prophylactic 
oral cromolyn 200 mg 15 minutes 
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about the specific enzymatic steps 
in the inflammatory process and 
mast cell degranulation should lead 
to the rapid development of speci
fic pharmaceutical agents capable 
of blocking critical stages in the 
urticarial reactio-n. In all cases the 
physician shou Id use his clinical 
judgement as a guide for approp
riate laboratory investigation. It is 
rarely helpful to blame a puzzling 
case of urticaria on emotional 
causes. The physician should know 
that he or she is in good company 
when admitting an inability to diag
nose the cause of this illness. 

Summary 

Urticaria and angioedema may be 
caused by immunological or other 
mechanisms. In most cases mast 
cell degranulation is t he central 
phenomenon. The final commOn 
pathway is local capillary dilatation 
and leakage which is usually due to 
mast cell mediators, but may be 
caused by other vasodilator systems 
or by vascular inflammation. The 
diagnosis of the aetiology of this dis
ease in a given patient requires dis
ciplin~d analysis of the factors 
affecting these processes. Treat
ment involves avoidance of the 

before meals to prevent the urtici=" ---ciuse , if possible, and the use of 
ria of food allergy has been report
ed. 62 We have also used this drug 
successfully in a few patients to 
block exercise induced urticaria, 
whether or not it was related to 
food and to treat other types of 
physical urticaria. It should be 
noted that in most cases of urticaria 
this drug is not successful. 

Conclusion 

Urticaria remains a distressing 
disease for the patient and a per
plexing problem for the doctor. In
creasing scientific study of this 
problem will help the physician to 
diagnose the cause in a greater num
ber of cases. Newer therapeutic 
agents may be useful even where no 
diagnosis can be achieved. The 
rapid expansion of knowledge 

appropriate drugs to raise the thres
hold for mast cell degranulation, 
to reduce vasodilatation and to in
hibit specific stages in the inflam
matory process. 
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