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Abstract

Aquagenic urticaria (AU) is a rare physical urticaria induced by contact with water. It may have distinctive clinical features, namely 1-2 mm fol-
liculopapular urticaria, a pattern also characteristic of cholinergic urticaria. AU has a truncal and upper extremity distribution within 20-30 minutes
after contact with water, regardless of its temperature or source. AU is usually symptomatic, with mild to severe pruritus and burning sensation.
To date, some 60 cases have been reported in the literature, with an extremely low number of preschool children affected. Herein we describe a
preschool-age boy diagnosed with localized AU and we compare the findings with those of the other AU subgroups reported in the literature.
© 2019 Elsevier Masson SAS. All rights reserved.
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Résumé

L’urticaire aquagénique (UA) est une urticaire physique rare, induit par le contact avec de I’eau. Elle peut étre distincte sur le plan clinique,
comme par exemple dans 1’urticaire folliculopapulaire de 1 a 2 mm, caractéristique également caractéristique de I’urticaire cholinergique. L’UA a
une distribution des troncs et des membres supérieurs dans les 20 a 30 minutes suivant le contact avec de 1’eau, quelle que soit sa température ou sa
source. AU est habituellement symptomatique avec prurit léger  sévere et sensation de briilure. A I’heure actuelle, jusqu’a 60 cas ont été signalés
dans la littérature, dont un nombre extrémement rare chez les enfants d’age préscolaire. Nous présentons un garcon d’age préscolaire diagnostiqué
avec une UA localisée et comparons ses découvertes avec les autres sous-groupes d’ AU rapportés dans la littérature.
© 2019 Elsevier Masson SAS. Tous droits réservés.

Mots clés : Urticaire aquagénique ; Urticaire physique

1. Introduction

Aquagenic urticaria (AU) is a form of physical urticarial
which can be induced by cutaneous exposure to water. AU, is
a very rare disease and may cause severe morbidity [1]. Till
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now about 60 cases have been reported in the literature [2—4].
Wheals occur when a patients’ skin makes contact with any
type of water, regardless of its temperature within 30 min of
exposure, and can last for 30 min to 2 h after cessation of expo-
sure. It was first described in 1964 by Shelly and Rawnsley in a
15-year-old girl who had 1-3 mm folliculopapuler wheals and
surrounding erythema after contact to water [3]. Its prevalence
is higher in females with an onset of disease usually occur-
ring during or post puberty [1]. In the diagnosis of the patient,
history is utmost important and is usually achieved after exclud-
ing all other causes of physical urticaria, confirmed by a water
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challenge test (WCT). Herein, we present a preschool boy diag-
nosed with localized AU, and a brief review of the literature with
other subgroups of AU.

2. Case report

A 5-year-old male patient scheduled for adenoid vegetation
surgery was referred to our paediatric allergy outpatient clinic
for high total IgE and peripheral eosinophilia. It was learned
that over the previous year, after washing his face with tap
water the patient presented small wheals, pruritus and ery-
thema on the facial skin that resolved spontaneously within
30-40 minutes. This sign was limited to the patient’s face and
appeared immediately after contact with all tap water, regard-
less of temperature. The wheals were not induced by seawater
or spring water and were not accompanied by any additional
symptoms. The condition had been present for one year. No sig-
nificant features were noted in the patient’s background or family
history. Physical examination revealed no pathological findings.
Laboratory tests including acute phase reactants, liver function
tests, electrolytes, renal function tests, complement (C3, C4),
thyroid hormones (TSH, ST4), autoantibodies (antinuclear anti-
body, anti-thyroid peroxidase), viral markers (cytomegalovirus
[CMV], Epstein-Barr virus [EBV], respiratory multiplex poly-
merase chain reaction [multiplex PCR], parvovirus, hepatitis and
human immunodeficiency virus [HIV]), stool microscopy and
urinary analysis were within the normal limits. No pathologi-
cal features were found in chest X-rays or on abdominopelvic
ultrasonography. Skin prick testing was negative.

Our initial diagnosis was AU and an ice-cube test was per-
formed to exclude cold urticaria. No lesions appeared on the
forearm after cold stimulation. Pressure tests and exercise tests
were also performed to differentiate the diagnosis of AU from
other physical urticarias. The results were negative. To con-
firm the diagnosis of aquagenic urticaria, cotton soaked with
tap water at room temperature was applied to the patient’s face,
upper anterior body, back and forearm for 30 minutes. On all
the areas of application, urticarial plaques formed only on the
lower facial area. The test was considered positive. The same
tests were repeated with alcohol, but no reaction occurred. All
these findings confirmed the diagnosis of localized AU. Oral
cetirizine treatment was given for four weeks, after which all
symptoms had disappeared, with no recurrence of the urticarial
rash.

3. Conclusion

Aquagenic urticaria is more common in girls at puberty and
during the postpubertal period [4,5]. Our case concerns the
youngest patient reported in Turkey to date. Although many
cases are sporadic, familial cases have also been reported [4,6,7],
but our patient had no familial history. With AU, itchy follicu-
lar papular urticaria occurs in areas coming into contact with
water. Small pruritic wheals (1-3 mm in diameter) similar to
cholinergic urticaria occur on the erythematous surface within
1-30 minutes of contact with water and are generally limited to
the neck, arms and upper body. These urticarial rashes disappear

Fig. 1. Patient’s face after a water challenge test.

spontaneously within 30-60 minutes. Although it is known that
the formation of urticarial rash is not affected by the temperature
or source of water, in recent years there have been reported cases
of aquagenic urticaria due to the salt concentration or osmolar-
ity of water [8]. This type of urticaria is called salt-dependent
AU. However, based on our patient’s history, diagnostic tests
were performed, and urticarial rashes occurred only with tap
water. In the case of AU, no urticarial plaque forms after contact
with alcohol or other organic solvents [9], and no reaction to the
alcohol test occurred in our patient. Systemic symptoms such as
dizziness, wheezing or shortness of breath are very rare [10,11].
When our patient underwent a WCT, localized urticarial lesions
appeared on the face minutes after contact with tap water without
any other symptoms. Contrary to the reported cases, urticarial
rashes occurred on our patient’s lower face. In the literature,
this feature was noted mostly in patients with localized salt-
dependent AU [8,12,13]. We would thus suggest that localized
forms of the AU subgroups may more frequently involve the
lower facial area of patients.

The diagnosis of AU is based on clinical history and a water
challenge test. In the standard WCT for AU, a water-soaked cot-
ton compress at 35 °C is applied to the upper body for 30 minutes
[5,14]. This test may be performed with tap water, distilled water
or physiological saline (0.9% NaCl). While AU may be trig-
gered by water at any temperature, water-soaked cotton should
be kept at room temperature to avoid any mix-up of cold urticaria
and local urticaria. We applied cotton soaked with tap water at
room temperature to our patient’s upper body for 30 minutes, fol-
lowing which urticarial rash developed solely on his face. This
supported the diagnosis of local AU (Fig. 1). Dermographism,
cholinergic urticaria and cold urticaria may be associated with
AU [10,15]. The elevated patches in cholinergic urticaria and
AU are similar; trigger factors should thus be investigated to
rule out cholinergic urticaria. None of our patient’s urticarial
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Characteristics of aquagenic urticaria and its subgroups according to published data.

Aquagenic urticaria

Salt-dependent aquagenic urticaria

Familial aquagenic urticaria

Symptoms often start at
Puberty [21]
Post puberty [8]
Early age [4.6]
Gender
Generalized/localized
Commonly involved body areas

Childhood (uncommon) [11]

Female predominance [21]
Generalized [21] > Localized
Trunk, upper arms [21]

Childhood [22] (uncommon)

Female predominance [8]
Localized [21] > Generalized
Lower facial area and neck, back

After birth [23] (uncommon)
Female predominance [4,6]
Generalized

Trunk, upper arms, thighs, abdomen

The affected area is generally
refractory to repeated
stimulation for several hours
(21]

Tap water, snow, sweat,
saliva, tears [8]

Triggering factors

But not triggered by seawater
or water ingestion [8]

Other conditions HIV and hepatitis C [5]
Lung cancer
Papillary thyroid carcinoma

[24]

Migraine, atopic dermatitis
and asthma [10]
Cholinergic [16] Cold

urticaria [25]
Water challenge test [8,27] Room temperature
Tap water + -
NaCl 0.9% + -
NaCl 3.5% - +
Glucose 20% - +
NaHCO3 5.3% - +
Distilled water + -
Prognosis Normally resolution
[2,14,17,18]

Seawater, swimming pool water, also
sweat sporadically [8]

But not triggered by tap water or
water ingestion [8]

Room temperature

Resolves in children but adults
remain refractory to antihistamines

and feet [4]
Palms and soles remain free of
lesions [4]

Baths, showers, rain, swimming
pool, seawater, sweating [4]

But not triggered by tears or water
ingestion [4]

Wheals nevertheless appeared more
intense with seawater vs. tap water,
and with hot water vs. warm and cold
water

Bernard-Soulier sydrome [6]
Familial lactose intolerance [4],
atopy [4], polymorphous light
eruptions [26]

Allergic rhinitis, food allergy [8]

Room temperature

+ 0w+ o+ o+

Worsening in adults [8]

[8,12,27]

rash after contact with tap water was affected by triggering fac-
tors (hot bath, excitement, stress, exercise, etc.) and a negative
ice-cube test ruled out cold urticaria. Our patient’s total IgE
level and peripheral eosinophilia differed from values reported
in the literature, but no allergic disease was detected. This feature
is most often seen in salt-dependent AU [8]. Table 1 sum-
marises the characteristics of cases in AU subgroups reported to
date.

Although the pathogenesis of AU is unknown, many mecha-
nisms have been proposed. Shelly and Rawnsley [2] initially
concluded that water produces a substance that reacts with
sebum to induce histamine release by perifollicular mast cells.
Sibbald et al. [16] suggested a relationship between urticarial
rashes and penetration of water into the components of the skin.
Czarnetzki et al. [7] suggested penetration by residual anti-
gens of water in the epidermal layer into deeper layers of the
skin, triggering histamine release from sensitized mast cells in
the dermis. Acetylcholine and methacholine are thought to be
the causative mediators in the pathogenesis, but the result of

mechanisms triggered by these mediators is contradictory
[7,11,16,17]. Serum histamine levels also vary among patients
[9].

We suggest that multiple pathophysiological mechanisms
play a role in the development of AU. Antihistamines are used
in the first-line treatment of AU, but the therapeutic effect and
prognosis are variable [9]. In some cases, the symptoms are
completely controlled by antihistamines, whereas in others the
latter may be ineffective [11,18]. Our patient recovered com-
pletely after one month of oral treatment with cetirizine 5 mg,
and no recurrence of urticarial lesions was seen at 6 months of
follow-up.

In refractory cases, UV radiation (psoralen plus UVA ther-
apy and UVB) may be used, either alone or in combination
with antihistamines. UV therapy is based on the hypothe-
sis that water penetrates and interferes with dendritic cells,
leading to decreased immunosuppression or mast cell degranu-
lation through mediation of epidermal thickening [9,19]. Barrier
creams (water-oil emulsion creams) applied on the skin are
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effective in protecting against water [20]. Barrier creams have
been used in the literature and have been shown to be useful in
salt-dependent aquagenic urticaria [8,13]. However, some rare
case reports also show their efficacy in patients with localized
AU [20]. Aquagenic urticaria in HIV responds to stanozolol [5].
On evaluating patient response to current treatment options, we
suggest that the best approach invovles tailoring the patient’s
treatment based on age, concomitant diseases or symptoms, and
AU subgroup.

Although a few preschool cases of local aquagenic urticaria
have been reported, it is important to make a differential diagno-
sis based on the causes of physical urticaria. Clinicians should
also consider localized AU during differential diagnosis of
chronic urticaria in preschool age children.
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