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Summary
Aquagenic urticaria (AU) is a rare form of chronic inducible urticaria elicited by water at any 
temperature. We describe the case of a 25-year-old atopic woman who presented to our unit 
with a 4-year history of recurrent urticarial rashes, highly pruritic, confined to the neck and 
lower part of the face, occurring solely on contact with sea water. The lesions were reproduced 
by challenge tests with aqueous 3.5% NaCl and other hypertonic aqueous solutions but not 
with 20% glucose neither tap water.
Our case supports the existence of a distinct salt-dependent subtype of aquagenic urticaria 
(SDAU), which seems to be triggered mostly by sea bathing, affects young women and has a 
characteristic localization on the inferior facial contours and neck. To the best of our knowl-
edge, only eight cases of SDAU have been reported in the literature.
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Introduction

Aquagenic urticaria (AU) is a rare form of chronic inducible 
urticaria elicited by water at any temperature. Pruritic wheals 
develop immediately or within minutes at the sites of contact of 
the skin with water, irrespective of temperature or source, and 
clear within 30-60 min. Sweat, saliva, and even tears can pre-
cipitate a reaction. Symptoms often start in puberty, but cases 
presenting in childhood are also reported (1-3). It affects both 
genders, but has a female predominance. Most cases are sporad-
ic but familial cases are also reported (4-10), and it was recently 
described in monozygotic twins (11), although no specific ge-
netic mutation has been found yet.
Systemic symptoms are rare but have been reported, including 
wheezing, dysphagia, and respiratory distress (12,13).

Water challenge test performed at body temperature for 20 min 
is recommended for diagnosis of AU. Differential diagnosis in-
cludes aquagenic pruritus, in which intense itching occurs after 
contact with water, but without visible skin lesions; cholinergic 
urticaria, where wheals develop in response to heat, exertion, 
sweating or emotional stress, and cold urticaria, characterized by 
rapid appearance of itching wheals and occasionally angioedema 
after cold stimulation (14,15). 
AU was first described by Shelley and Rawnsley, who reported 
three cases in 1964 (10) and fewer than 100 cases have since 
been published in the literature (13-19).
A distinct salt-dependent subtype of aquagenic urticaria (SDAU) 
seems to be triggered mostly by sea bathing, and affects young 
women, with a characteristic localization on the inferior facial 
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also performed a chemical analysis of a sea water sample (Praia 
de Salgueiros - Atlantic sea, Vila Nova de Gaia, Portugal), where 
she used to take baths, and we found a salinity of about 3.5%.
A diagnosis of SDAU was made. Short baths, immediate wash-
ing of the body surface with fresh water and application of 
protective hydrophobic barrier creams before sea bathing were 
recommended. We also prescribed medical treatment with oral 
levocetirizine 5 mg.

Discussion

Only a few cases of SDAU have been reported in the literature. 
The first one was described by Gallo et al. in 2001 (20): the pa-
tient was a young woman whose urticarial rashes were restricted 
to the lower facial contours, and were more intense on contact 
with sea water and hypertonic saline than with tap water. The 
same authors reported six further cases with similar characteris-
tics in 2013 (21). The lesions appeared a few minutes after sea 
bathing, and had a selective localization on the inferior facial 
contours and neck, as in our patient. The challenge tests with 
hypertonic saline (3.5% NaCl) were positive in all six patients. 
Two patients reacted also to tap water or to normal saline, but 
less intensely. One patient had also been tested with different 
water solutions that were iso-osmotic with sea water (3.5% KCl, 
5.3% NaHCO3 and 20% glucose), and also with 3.5% NaCL, 
distilled and tap water. She only reacted to solutions containing 

contours and neck. To the best of our knowledge, only eight 
cases of SDAU have been reported in the literature (20-22).

Case report

A 25-year-old atopic woman, with a history of mild persistent 
allergic rhinitis for several years induced by both house dust 
mites and grass pollens, was referred to our department due to 
recurrent episodes of urticaria. She reported a 4-year history of 
recurrent urticarial rashes, highly pruritic, confined to the neck 
and lower part of the face, occurring solely on contact with sea 
water. The lesions appeared within about 10 min after the start 
of bathing in sea water and cleared spontaneously within 30 
min after showering with tap water, leaving no residual mark. 
Her symptoms had occurred several successive summers while 
bathing in the Atlantic sea. The water temperature and the time 
of exposure were irrelevant. She did not report angioedema, 
wheezing or dyspnea during these episodes. Water ingestion and 
contact with swimming pool, river and tap water had no effect. 
No other types of inducible urticaria were present. There was no 
family history of atopy, and none of the girl’s relatives reported 
similar skin reactions related to water exposure. Her symptoms 
were not associated with food ingestion or drug intake before 
water contact. She denied insect stings, minor trauma, infec-
tion, application of retinoids or any other irritant topical drug. 
Apart from oral contraceptives, she denied the use of other 
medications. Antihistamines taken before sea bathing were not 
effective.
A general physical examination was unrevealing, and there was 
a notable absence of dermographism. Laboratory evaluation, 
which included complete blood count, erythrocyte sedimen-
tation rate, C-reactive protein, urine analysis, serum electro-
phoresis, immunoglobulins (G, A, M), thyroid function tests, 
anti-thyroid antibodies, antinuclear antibodies, rheumatoid 
factor and complement fractions (C3, C4, and C1q) revealed 
no abnormalities. Cryoglobulins were negative. There were no 
parasites or eggs in the stool sample. Level of total immunoglob-
ulin E was 329 IU/ml. Her skin tests were positive for house 
dust mites and grass pollens. An ice cube test elicited no reac-
tion. Water challenge tests were performed with fresh sea water, 
tap water, aqueous hypertonic saline (3.5% NaCL, iso-osmolar 
with sea water), and 20% glucose solutions and also with differ-
ent hypertonic aqueous solutions (3.5% KCL, 5.3% NaHCO3) 
at 35 °C, by means of soaked compresses applied to the patient’s 
submandibular area and neck and, as controls, to the antecubi-
tal flexures. The compresses were left in place for 20 min. The 
patient reacted intensely with pruritus, micropapular eruption 
and erythema in the contact area (figure 1), to fresh sea water 
and to all solutions containing salts, but she did not react to 
a similar osmotic load with 20% glucose neither to tap water. 
Control tests in the antecubital flexures were all negative. We 

Figure 1 - Localized erythema, micropapular eruption and scat-
tered urticarial lesions 20 min after applying a compress soaked in 
fresh sea water and in different aqueous hypertonic solutions (3.5% 
NaCL, 3.5% KCL, 5.3% NaHCO3) at 35 °C to the neck.
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In refractory cases ultraviolet monotherapy alone or in combi-
nation with antihistamines have been used with some efficacy 
(32). It has been hypothesized that the ultraviolet therapy in-
duces thickening of the epidermis, which may prevent water 
penetration and further interaction in the epidermal milieu. 
Other therapeutic options have included topical barrier creams 
and acetylcholine antagonists (26) and it was recently described 
a case of aquagenic urticaria successfully treated with omalizum-
ab (33).
Treatment of SDAU consists of reducing the time contact with 
sea water and the application of barrier creams before sea bathing. 
Oral antihistamines are also required, but response may vary.

Conclusions

We described a rare case of a young women with aquagenic ur-
ticaria triggered only by sea bathing and strictly localized on the 
inferior facial contours and neck. 
Urticarial lesions were reproduced by challenges with aqueous 
3.5% NaCl and other hypertonic aqueous solutions (3.5% 
KCL, 5.3% NaHCO3) but not with 20% glucose neither tap 
water.
Our case, as previous reports, suggests the existence of a SDAU 
and supports the hypothesis that the salt concentration and/or 
osmolarity of water may influence the pathogenic process of 
aquagenic urticaria. We think the reaction to be dependent on 
the salinity of the water rather than on its osmolality, because 
the patient did not react to hypertonic glucose.
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Written informed consent was obtained from the patient for 
publication of this case report and any accompanying images.
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