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Abstract

of patients and at different stages of disease activity.

Chronic urticaria is a disease characterized by the appearance of weals, angioedema or both longer than 6 weeks.
Degranulation of cutaneous or submucosal mast cells leads to release of mediators including histamine resulting

in redness, swelling and itch. Because mast cells are widely distributed throughout the body, the question is why
they are not activated systemically or does systemic activation occur without overt end organ dysfunction? We have
conducted an exploratory literature search for reports that have evidence of organ-specific dysfunction in chronic
urticaria that might justify prospective observational studies. This search revealed some evidence of systemic effects
of chronic urticaria in cardiac, respiratory, gastrointestinal, central nervous and musculo-skeletal systems. The rel-
evance of these findings needs to be further determined. However, they justify prospective studies in larger numbers
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Background

Chronic urticaria (CU) is a disease characterized by the
appearance of weals, angioedema or both in which mast
cells have a central role [1]. Degranulation of cutaneous
or submucosal mast cells results in release of pre-formed
and newly synthesised mediators including histamine
and cysteinyl leukotrienes LTC4, D4 and E4 resulting
in redness, swelling and itch [2]. Because mast cells are
widely distributed throughout the body, the question is
why they are not activated systemically or does systemic
activation occur without overt end organ dysfunction? A
possible explanation could be relative restriction of C5a
receptor expression to cutaneous mast cells, with pref-
erential activation after C5a generation [3]. Degranula-
tion of human foreskin mast cells required binding of
the FceRI and activation of the classical complement cas-
cade in vitro [4]. Total, but not mature (f), tryptase in the
sera of CU patients was higher than healthy and atopic
controls, particularly in a subgroup with autoimmune
urticaria, and symptomatic rather than asymptomatic
patients suggesting an increased systemic mast cell bur-
den [5]. Increased levels of plasma histamine have been
reported in CSU patients [6]. Increased plasma histamine
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could lead to concentration-related histamine-mediated
symptoms such as increasing gastric acid secretion and
heart rate, tachycardia, headache, flush, urticaria, pruri-
tus, decreased arterial pressure, bronchospasm, and car-
diac arrest [7].

Some chronic spontaneous urticaria (CSU) patients
have gastrointestinal symptoms, flushing, joint pain or
swelling, palpitations, headache/fatigue and wheezing
during active urticarial flares suggesting systemic as well
as cutaneous mast cell activation [8]. In an epidemiologi-
cal study, extracutaneous symptoms were found in over a
third of cases (39.4%) [9].

We have conducted an exploratory literature search
using PubMed and Google Scholar before May 2019
for reports that have evidence of organ-specific dys-
function in CU (spontaneous and inducible) that might
justify prospective observational studies. Because the
terminology of CU has historically been inconsistent
we have included the specific terminology used in each
report, accepting that chronic idiopathic urticaria (CIU),
chronic spontaneous urticaria (CSU) and even CU itself
relate to the same patient population unless specific sub-
types of inducible urticaria have been specified. We per-
formed a literature search strategy for evidence including
every organ system of the body (Table 1). Reports relat-
ing to acute urticaria, urticarial vasculitis, autoinflam-
matory syndromes, mastocytosis and bradykininergic
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Table 1 Studies investigating systems involved in chronic urticaria

Keywords Search in Pubmed, number of publications Additional studies Search Total number
found in the reference  in Google of studies
‘Urticaria  Relevant articles taken list Scholar included
keyword’ into consideration
Review Case Original
articles  reports/ articles
letters
Systemic symptoms 136 0 0 0 0 0 0
Systemic involvement 48 0 0 0 0 1 1
Systemic complaints 2 0 0 1 0 2 2
Systemic manifestations 49 0 0 0 0 0 0
Organ involvement 22 0 0 0 0 0 0
Pulmonary system
Pulmonary involvement 5 0 0 0 0 2 2
Asthma 105 0 1 1 1 0 1
Bronchial hyperreactivity 1 0 0 1 0 6 2
Bronchial hyperresponsiveness 2 0 0 2 0 5 2
Upper respiratory tract 1 0 1 0 0 0 1
Larynx 0 0 0 0 0 1 1
Pharynx 0 0 0 0 0 2 0
Nose 0 0 0 0 0
Eye 4 0 0 0 0 0 0
Neurological system
Nervous system 2 0 0 0 0 2 2
Brain 91 0 0 1 0 0 1
Cerebellum 3 0 0 1 0 1 1
Central nervous system 0 0 0 0 0 0
Peripheral nervous system 0 0 0 0 0 0 0
Cardiovascular system
Cardiac system 0 0 0 0 0 0 0
Cardiac symptoms 0 0 0 0 0 0 0
Cardiologic symptoms 0 0 0 0 0 3 2
Cardiac involvement 1 1 0 0 0 1 1
Heart 0 0 0 0 0 3 0
Kounis syndrome 11 0 5 0 2 4 5
Hypertension 85 0 0 2 0 2 2
Blood vessels 44 0 0 0 0 0 0
Veins 0 0 0 0 0 0 0
Arteries 0 0 0 0 0 5 3
Lymphedema 5 0 0 0 0 0 0
Lymphadenopathy 57 0 0 0 0 0 0
Haematological system 0 0 0 0 0 0 0
Gastrointestinal system
Gastritis 60 0 0 1 0 2 3
Gastrointestinal symptoms 0 0 0 0 0 1 1
Intestines 5 0 0 0 0 3 2
Gut 35 0 0 1 0 2 1
Duodenum 10 0 0 2 0 2 1
Esophagus 0 0 0 0 0 0 0
Liver 238 0 2 0 0 2 2
Pancreas 9 0 0 3 0 1 1
Gallbladder 2 0 2 0 0 2 0
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Keywords Search in Pubmed, number of publications Additional studies Search Total number
found in the reference  in Google of studies
‘Urticaria  Relevant articles taken list Scholar included
keyword’ into consideration
Review Case Original
articles  reports/ articles
letters

Genitourinary system

Genitourinary system 0 0 0 0 1 1

Fertility 0 0 0 0 0 0
Musculoskeletal system

Joints 33 0 0 0 0 2 2

Arthralgia 133 0 1 0 0 1 0

Skeletal system 5 0 0 0 0 0 0

Bones 20 0 1 0 1 0 2
Renal system

Renal system 0 0 0 0 0 0 0

Kidneys 17 0 0 0 0 0 0

Renal involvement 10 0 0 0 0 0 0

Renal functions 1 0 0 0 0 0 0

angioedema were excluded. Many systemic reactions
related to inducible urticarias for example laryngeal
oedema due to cold urticaria were also excluded. Identi-
fied reports that are relevant are summarised in Table 2.

Respiratory system (search terms employed
urticaria and ‘upper respiratory tract; ‘lower
respiratory tract; ‘pharynx; ‘larynx; ‘nose)
‘respiratory symptoms; ‘pulmonary system;
‘asthmaj ‘bronchial hyperresponsiveness’)
Zuberbier et al. reported dyspnoea, rhinorrhoea or irrita-
tion of the eyes in 9.1% of urticaria patients [9]. Tedeschi
et al. reported two autoimmune/autoreactive CU patients
in whom urticaria onset was associated with the simulta-
neous appearance of asthmatic symptoms [10]. The same
Italian group investigated pulmonary function and bron-
chial hyperresponsiveness in a group of patients with
CU [11]. They included 26 CU patients and 26 asthmatic
patients as controls and performed pulmonary function
tests with methacholine provocation during a phase of
moderate disease activity. 5 out of 26 had hypersensi-
tivity to grass, HDM, olive, ragweed. The authors found
that 22/26 (85%) of CSU patients had asthma or abnor-
mal bronchial reactivity. Airway hyperresponsiveness
was not associated with gender, disease duration, intoler-
ance of NSAIDs, positive autologous serum skin testing
or respiratory allergy. They concluded that results of the
present study are completely different in that 85% of the
patients with CU were found to have bronchial hyperre-
sponsiveness (BHR) or, in some cases, overt asthma; this

proportion largely exceeded the one expected in a nor-
mal population (5-20%). Petalas et al. studied cholinergic
urticaria patients and found that bronchial hyperrespon-
siveness (BHR) was present in 13 of 30 (43%) of them but
in only 1 of 15 patients with CU (7%), and 1 of 14 healthy
volunteers (7%); the observed difference was statistically
significant. In addition, a statistically significant correla-
tion was found between patient age and disease duration
and between intensity and frequency of symptoms [12].
Henz et al. found increased BHR in subjects with symp-
tomatic dermographism and proposed a link between
cutaneous and bronchial hyperreactivity, which might
be based on a subclinical activation of mast cells that
would induce changes in receptor expression and respon-
siveness of resident bronchial and cutaneous tissue and
infiltrating inflammatory cells [13]. Even though clinical
observations suggest CSU does not involve larynx, Juhlin
et al. reported 8 from 330 CU patients to have laryngeal
edema [14].

Gastrointestinal system (search terms employed
urticaria and ‘gastrointestinal system,
‘gastrointestinal symptoms; ‘esophagus;
‘intestines; ‘gastric; ‘gut; ‘colon; ‘duodenum’‘liver;
‘pancreas; ‘gall bladder’)

Nausea, vomiting and epigastric abdominal pain
are present in around 40% of CU patients; the term
“Chronic Gastrointestinal Urticaria” has been used [14,
15]. Since the gut is frequently exposed to histamine
from foods, the action of histamine on the digestive
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Body system Reference number Type of report

Key content

Respiratory Prospective study

[12] Prospective study
[13] Prospective study
[10] Case report
Gastrointestinal system  [14] Prospective study
[16] Prospective study
[17] Prospective study
[21] Prospective study
[22] Case report
[23] Case report
Cardiovascular system  [39] Prospective study
[38] Retrospective study
[33-37] Case report
Central nervous system  [42] Prospective study
[43] Prospective study
[40] Case report
[41] Case report
Musculoskeletal system  [47] Retrospective study
[44] Case series
[45] Case series
[46] Case report

Pulmonary function tests revealed that 22/26 of CSU patients had asthma or
abnormal bronchial reactivity

Bronchial hyperreactivity was present in 13/30 of cholinergic urticaria patients
which was higher than CSU patients and healthy controls

Dermographism patients exhibited increase in airway resistance and a decrease in
specific airway conductance

Authors reported two CU patients in whom urticaria onset was associated with
the simultaneous appearance of asthmatic symptoms

Forty-four percent of 330 CU patients described abdominal problems mainly
gastritis

After duodenal histamine challenge, 5 of 7 CU patients showed systemic symp-
toms including diarrhoea and in 6 of 7 histopathological examination revealed
ultrastructural changes in the duodenal tissue

Mast cell numbers were significantly increased in the stomach and duodenum of
CU patients even if they did not have GIS symptoms

Gastroduodenal and intestinal permeability were significantly increased in
patients with CU

A patient with cholinergic urticaria and erythematous pangastritis, whose severe
dyspeptic complaints did not resolve with proton pump inhibitors but did with
omalizumab

Transient hepatocellular injury including elevation of liver enzymes and hepatos-
plenomegaly during cholinergic urticaria attacks
Hypertension is associated with extended duration of CIU

CIU patients had a 1.37-fold greater risk of developing hypertension than the
non-ClU cohort

The authors described Kounis syndrome resulting from acute urticaria, chronic
urticaria, autoimmune urticaria and cold urticaria

By using multiple-modality brain imaging tools, the authors demonstrated dys-
function of the striatum in CSU patients

Authors demonstrated the altered cerebellar activity and cerebellum-reward-
sensorimotor loops in CSU

Authors described a patient with cholinergic urticaria associated with epileptic
seizures and abnormalities on the encephalogram

Authors reported a patient with an unusual form of migraine with urticarial lesions
appearing at the end of each migraine attack

1035 (8.7%) patients with CU were diagnosed with osteoporosis compared with
4046 (6.8%) controls. The adjusted multivariate analysis demonstrated that CU
was significantly associated with a higher risk for osteoporosis (HR=1.23, 95% CI
1.10-1.37,P<0.001)

Authors reported four cases with urticaria, angioedema, articular manifestations
and HLA-B51 positivity

Authors described 9 patients with angioedema, hives and arthritis which they
referred as AHA syndrome

Authors described a patient whose CU was associated with autoimmune thyroid
disease and both CU and arthralgia responded to treatment with (-thyroxine

The references are ranked according to evidence quality

CU chronic urticaria, CIU chronic idiopathic urticaria, CSU chronic spontaneous urticaria

tract has been investigated. Kanny et al. examined
duodenal biopsies from seven patients with CU before
and after intraduodenal administration of histamine
(120 mg). Five CU patients had clinical symptoms
(diarrhoea, urticaria, headache, accelerated heart rate,
and drop in blood pressure) within 1 h of duodenal
histamine challenge (DHC). Ultrastructural changes,

including oedema of the interstitial tissue, enlarge-
ment of the basal intercellular spaces, slight conges-
tion of the endothelial cells and pericapillary oedema
were observed in six patients 45 min after DHC. The
authors concluded that histamine can induce oedema
in the basal intercellular spaces of the duodenal mucosa
and in the submucosa without evident change in the
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integrity of intercellular junctions [16]. Minnei et al.
investigated if the mast cell number in the gastroduo-
denal mucosa is increased in CU patients compared
to controls and found that CU patients demonstrated
a significantly increased mast cell number in the stom-
ach and the duodenum even if they did not have gas-
trointestinal symptoms [17]. Teramura et al. recently
reported a patient with diarrhoea and urticaria in
whom the symptoms were linked to intestinal oedema
caused by urticaria itself [18].

Intestinal permeability studies were performed by
Andre’ et al. who reported a slightly elevated lactu-
lose/mannitol index in CU patients, whilst Guida et al.
reported normal intestinal permeability in all patients
with CU [6, 19, 20]. Buhner et al. designed a study to
investigate whether disturbances of the gastrointestinal
barrier function play a role in the pathomechanism of
CU by enrolling 55 patients with CU. Gastrointestinal
permeability was measured with an in vivo triple-sugar-
test before and after 24 days of a low pseudoallergen
diet. Sucrose served as marker of gastroduodenal per-
meability and lactulose/mannitol ratio for small intesti-
nal permeability. They found that basal gastroduodenal
and intestinal permeability were significantly increased
in patients with urticaria by comparison with controls.
In 29 of the 55 patients urticarial symptoms decreased
or completely disappeared during the diet (respond-
ers). Compared to non-responders, responders had sig-
nificantly higher gastroduodenal permeability before
the diet, which decreased after the diet (0.17 +0.02;
P <0.001). The results of the study suggested that an
impaired gastroduodenal barrier function may be of
pathophysiological importance in the development of
pseudoallergy in CU patients [21].

A case report from Turkey described a patient with
cholinergic urticaria and erythematous pangastritis
whose severe dyspeptic complaints did not resolve with
proton pump inhibitors but with omalizumab [22].

The liver

Searching for “urticaria and liver” revealed a case
of cholinergic urticaria with transient hepatocellu-
lar injury during attacks of cholinergic urticaria in a
25-year-old man with ulcerative colitis [23]. We could
not find any other publications relating to liver dys-
function in CU but we found reports of “yellow urti-
caria” with high blood bilirubin levels due to various
liver diseases. The unusual colour of the lesions was
thought to be due to increased permeability of cutane-
ous blood vessels in urticaria resulted in exudation of
bilirubin into the weals [24]. There were no reports of
gall bladder dysfunction.
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The pancreas

Barba et al. investigated the exocrine function of the
pancreas in 25 patients with CU by analysing the quan-
titative or qualitative deficiency of pancreatic enzyme
secretion. All the patients showed normal faecal chy-
motrypsin excretion and 23/25 had normal bentiromide
(para-amino benzoic acid) and pancreolauryl tests [25].
The authors concluded that these findings did not sup-
port pancreatic deficiency in CU.

Cardiovascular system (search terms employed
urticaria and ‘cardiac involvement’’heart;
‘cardiologic symptoms’‘hypertension’)

Histamine is found in high concentrations in the healthy
heart and in very high concentrations in the coronary
arteries of patients known to have died from coronary
heart disease [26, 27]. Ginsburg et al. Demonstrated his-
tamine to be capable of inducing coronary artery spasm
[28]. In vitro studies of the human heart have revealed
that the H1 receptors mediate contraction of coronary
vascular smooth muscle, while H2 receptors mediate
relaxation [29]. During hypersensitivity reactions or ana-
phylaxis, degranulation of cardiac mast cells will lead to
release of vasoactive substances with reduction in coro-
nary blood flow and depression in regional myocardial
contractile function [30].

The concurrence of acute coronary syndromes with
conditions associated with mast cell degranulation has
been termed Kounis syndrome (KS) after his description
in 1991 [31]. Three types of KS has been described: type
I variant (most common variant, 72.6%) is characterized
by the release of inflammatory mediators which induces
coronary artery spasm with or without increase of car-
diac enzymes and troponins. Type II variant (22.3%)
is featured with the release of inflammatory mediators
which induces coronary artery spasm together with
plaque erosion or rupture manifesting as acute MI. Type
III variant (5.1%) includes patients with coronary artery
stent thrombosis as a result of an allergic reaction [32].
Allergic, anaphylactic and anaphylactoid reactions are
associated with this syndrome [32]. Recently, Erxun et al.
described a 31 year old patient with Kounis syndrome
who had been suffering from chronic autoimmune urti-
caria for 3 years. Her urticaria became more serious
1 week before an emergency department (ED) visit with
heart palpitations, precordial pain, chest tightness and
excessive sweating. Prior to this acute presentation, her
heart symptoms had tended to resolve about 2 h after
the urticaria disappeared. She had repeated attacks of
urticaria exacerbations with cardiac symptoms at fol-
low up. An ECG showed ST-segment elevation and, on
review of her ED visits, the ST-segment elevation was
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found to occur almost at the same time she was suffering
from serious urticaria, but it returned to normal when
her urticaria disappeared. Angiography was performed
during and after heart symptoms; the results revealed a
coronary artery spasm at the time of onset of her heart
symptoms that returned to normal when her symptoms
were relieved. The authors stressed that when severe
chronic urticaria is accompanied by repeated heart
symptoms, physicians should consider the possibility of
Kounis syndrome [33]. A case of cold-induced urticaria
complicated by Kounis syndrome during swimming in
seawater was also reported who had a normal ECG but
a high cardiac troponin [34]. Kounis syndrome has more
commonly been reported in acute urticaria and anaphy-
laxis but it could also be more common in acute severe
chronic urticaria outbreaks than is currently recognised
[35-37].

Chang et al. reported that hypertension was associated
with CIU. Their patient cohort had a 1.37-fold greater
risk of developing subsequent hypertension than con-
trols. They attributed this association to alterations in
the blood coagulation and fibrinolysis pathways as well
as systemic inflammation associated with CIU [38].
In another study, Nebiolo et al. reported that systemic
hypertension was present in 42 of 228 patients (18.9%)
and that hypertension is associated with extended dura-
tion of CIU [39].

Central nervous system (search terms employed
urticaria and ‘brain; ‘neurologic symptoms; ‘central
nervous system’)

The search for “urticaria and brain” revealed a case of cho-
linergic urticaria with seizures. Harada et al. reported a
10-year-old boy with cholinergic urticaria associated with
epileptic seizures and abnormalities on electroencephalo-
gram. They proposed that sweat-promoting stimuli, such
as heat, exercise and tension stimulate the autonomic
centre in the diencephalon or brain stem, and that excita-
tion of the autonomic centre is transmitted to the efferent
sympathetic nerves, causing cholinergic urticaria. When
the intensity of stimulation is high, the autonomic centre
exhibits abnormal activities and causes epileptic seizures
[40]. Fumal et al. reported a patient with an unusual form
of migraine with urticarial lesions on the chest at the end
of each migraine attack outlasting the attack by 10 to
90 min, which was assumed to be related to a systemic
release of serotonin or other vasoactive substances like
histamine, bradykinin, or nitric oxide [41].

Wang et al. investigated the functional and structural
alterations of the striatum in chronic spontaneous urticaria
(CSU). They performed amplitude of low frequency fluctua-
tions (ALFF), voxel-based morphometry (VBM), and seed-
based resting-state functional connectivity (rs-FC) analysis
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on 40 CSU patients and 40 healthy controls to assess brain
activity and related plasticity. They found that CSU patients
had higher ALFF values in the right ventral striatum/puta-
men, which were positively associated with clinical symp-
toms as measured by UAS7; a higher gray matter volume
in the right ventral striatum and putamen; and decreased
rs-FC between the right ventral striatum and the right
occipital cortex and between the right putamen and the left
precentral gyrus. In summary, by using multiple-modality
brain imaging tools, they demonstrated dysfunction of the
striatum in CSU. The authors concluded that CSU may be
associated with disrupted reward, motivation, and motor
processing [42]. These investigators published a recent
original article which demonstrated the altered cerebellar
activity and cerebellum-reward-sensorimotor loops in CSU;
these changes in cerebellar activity were shown to decline
with treatment when urticarial activity is decreased [43].

Musculoskeletal system (search terms employed
urticaria and ‘skeletal system) ‘joints’)

A paper from 1989 reported four HLA-B51 positive
patients with simultaneous urticarial and articular manifes-
tations but without evidence of immune complex disease.
The authors suggested that a common genetic background
might be present in some cases of urticaria with articular
complaints [44]. McNeil et al. described 9 patients with
concurrent arthritis and/or arthralgia, urticaria and angi-
oedema in whom routine laboratory studies were normal,
including complement levels, humoral and cellular immu-
nity. The absence of associated infection and connective
tissue disease suggested this recurrent triad represents
a distinct entity, which the authors designated the AHA
(arthritis, hives and angioedema) syndrome [45]. A case
report from 2007 described a patient with CU and mild
arthritis associated with autoimmune thyroid disease who
was successfully treated with L-thyroxine. Both urticaria
and arthralgia responded to treatment [46].

Recently, an association between CU and osteoporo-
sis was reported [47]. In this report, CU was associated
with lower serum PTH, lower rates of hypocalcemia and
higher rates of osteoporosis. Patients with osteoporosis and
CU were younger more likely to be of male sex and had a
higher prevalence of obesity than osteoporotic patients
without CU, further strengthening the association between
CU and osteoporosis.

Renal system (search terms employed urticaria

and ‘renal involvement; ‘kidneys; ‘renal functions’)
and genitourinary system (‘genitourinary system’
and ‘fertility’)

We found no reports of nephritis, proteinuria or hae-
maturia associated with chronic urticarial activity.
However, interference with micturition due to delayed
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Kounis syndrome,
hypertension

Fig. 1 Involved systems in chronic urticaria and relevant manifestations

Dysfunction of striatum
Altered cerebellar activity

Asthma, bronchial
hyperreactivity,
dyspnoea, rinorrhoea

Gastritis, intestinal
oedema, increased
gastroduodenal and
intestinal permeability

Arthritis, arthralgia,
osteoporosis

pressure urticaria swelling after sexual intercourse has
been reported [48].

Conclusions

Systemic consequences of urticaria could result from
increased circulation of cutaneous mast cell mediators,
generalized enhancement of releasability of mast cells,
a reactive increase in mast cell numbers (as opposed to
clonal in mastocytosis), increase in plasma histamine
level or all of these. It might be expected that any sys-
temic effect would be most obvious when the disease is
most active. The natural history of CU is one of natural
improvement followed by resolution so looking for evi-
dence of dysfunction would be logical during the acute
stage of the illness or during acute urticaria. Patients
presenting acutely unwell with severe urticaria are often
treated with short courses of systemic steroids that are
likely to mask subclinical effects of the illness.

Searching for reports of organ-based dysfunction in
patients with urticaria revealed some evidence in car-
diac, respiratory, gastrointestinal, central nervous and
musculo-skeletal systems (Fig. 1). The relative paucity of

published reports does not exclude organ-based dysfunc-
tion if a relationship has not been looked for or written
up in the medical literature. The relevance of these find-
ings needs to be further determined. However, they jus-
tify prospective studies in larger numbers of patients and
at different stages of disease activity.

Limitations of this review include:

1. The possibility that relevant reports were missed
in the literature search by using incomplete search
terms.

2. The anecdotal reports may have been co-incidental
rather than directly related to urticaria.

3. It was not possible to assess the effects of urticaria
treatment on potential improvement of any organ-
based dysfunction without it.

Abbreviations
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