
R

A

l
a
T
p
©

K

R

c
u
s
d
a
©

M

1

w
a

l

s

1

ARTICLE IN PRESS+Model
EVAL-2834; No. of Pages 4

Disponible  en  ligne  sur

ScienceDirect
www.sciencedirect.com

Revue française d’allergologie xxx (2019) xxx–xxx

State of the art

A rare case of localized aquagenic urticaria in a preschool child, including a
literature review�

Rare cas d’urticaire aquagénique localisée chez un enfant d’âge préscolaire avec la revue de
littérature

N. Ercan ∗, S. Ozmen , I. Bostanci
Health Sciences University, Dr. Sami Ulus Maternity and Children’s Health and Diseases Training and Research Hospital, Department of Pediatric Immunology

and Allergy, 06010 Ankara, Turkey

Received 4 March 2019; accepted 14 May 2019

bstract

Aquagenic urticaria (AU) is a rare physical urticaria induced by contact with water. It may have distinctive clinical features, namely 1–2 mm fol-
iculopapular urticaria, a pattern also characteristic of cholinergic urticaria. AU has a truncal and upper extremity distribution within 20–30 minutes
fter contact with water, regardless of its temperature or source. AU is usually symptomatic, with mild to severe pruritus and burning sensation.
o date, some 60 cases have been reported in the literature, with an extremely low number of preschool children affected. Herein we describe a
reschool-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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ésumé

L’urticaire aquagénique (UA) est une urticaire physique rare, induit par le contact avec de l’eau. Elle peut être distincte sur le plan clinique,
omme par exemple dans l’urticaire folliculopapulaire de 1 à 2 mm, caractéristique également caractéristique de l’urticaire cholinergique. L’UA a
ne distribution des troncs et des membres supérieurs dans les 20 à 30 minutes suivant le contact avec de l’eau, quelle que soit sa température ou sa

ource. AU est habituellement symptomatique avec prurit léger à sévère et sensation de brûlure. À l’heure actuelle, jusqu’à 60 cas ont été signalés
ans la littérature, dont un nombre extrêmement rare chez les enfants d’âge préscolaire. Nous présentons un garçon d’âge préscolaire diagnostiqué
vec 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.
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.  Introduction
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Aquagenic urticaria (AU) is a form of physical urticarial
hich can be induced by cutaneous exposure to water. AU, is

 very rare disease and may cause severe morbidity [1]. Till
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ow about 60 cases have been reported in the literature [2–4].
heals occur when a patients’ skin makes contact with any

ype of water, regardless of its temperature within 30 min of
xposure, and can last for 30 min to 2 h after cessation of expo-
ure. It was first described in 1964 by Shelly and Rawnsley in a
5-year-old girl who had 1–3 mm folliculopapuler wheals and
urrounding erythema after contact to water [3]. Its prevalence
s higher in females with an onset of disease usually occur-
quagenic urticaria in a preschool child, including a literature review.

ing during or post puberty [1]. In the diagnosis of the patient,
istory is utmost important and is usually achieved after exclud-
ng all other causes of physical urticaria, confirmed by a water
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hallenge test (WCT). Herein, we present a preschool boy diag-
osed with localized AU, and a brief review of the literature with
ther subgroups of AU.

.  Case  report

A 5-year-old male patient scheduled for adenoid vegetation
urgery was referred to our paediatric allergy outpatient clinic
or high total IgE and peripheral eosinophilia. It was learned
hat over the previous year, after washing his face with tap
ater the patient presented small wheals, pruritus and ery-

hema on the facial skin that resolved spontaneously within
0–40 minutes. This sign was limited to the patient’s face and
ppeared immediately after contact with all tap water, regard-
ess of temperature. The wheals were not induced by seawater
r spring water and were not accompanied by any additional
ymptoms. The condition had been present for one year. No sig-
ificant features were noted in the patient’s background or family
istory. Physical examination revealed no pathological findings.
aboratory tests including acute phase reactants, liver function

ests, electrolytes, renal function tests, complement (C3, C4),
hyroid hormones (TSH, ST4), autoantibodies (antinuclear anti-
ody, anti-thyroid peroxidase), viral markers (cytomegalovirus
CMV], Epstein-Barr virus [EBV], respiratory multiplex poly-
erase chain reaction [multiplex PCR], parvovirus, hepatitis and

uman ımmunodeficiency virus [HIV]), stool microscopy and
rinary analysis were within the normal limits. No pathologi-
al features were found in chest X-rays or on abdominopelvic
ltrasonography. Skin prick testing was negative.

Our initial diagnosis was AU and an ice-cube test was per-
ormed to exclude cold urticaria. No lesions appeared on the
orearm after cold stimulation. Pressure tests and exercise tests
ere also performed to differentiate the diagnosis of AU from
ther physical urticarias. The results were negative. To con-
rm the diagnosis of aquagenic urticaria, cotton soaked with

ap water at room temperature was applied to the patient’s face,
pper anterior body, back and forearm for 30 minutes. On all
he areas of application, urticarial plaques formed only on the
ower facial area. The test was considered positive. The same
ests were repeated with alcohol, but no reaction occurred. All
hese findings confirmed the diagnosis of localized AU. Oral
etirizine treatment was given for four weeks, after which all
ymptoms had disappeared, with no recurrence of the urticarial
ash.

.  Conclusion

Aquagenic urticaria is more common in girls at puberty and
uring the postpubertal period [4,5]. Our case concerns the
oungest patient reported in Turkey to date. Although many
ases are sporadic, familial cases have also been reported [4,6,7],
ut our patient had no familial history. With AU, itchy follicu-
ar papular urticaria occurs in areas coming into contact with
Please cite this article in press as: Ercan N, et al. A rare case of localized a
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ater. Small pruritic wheals (1–3 mm in diameter) similar to
holinergic urticaria occur on the erythematous surface within
–30 minutes of contact with water and are generally limited to
he neck, arms and upper body. These urticarial rashes disappear
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Fig. 1. Patient’s face after a water challenge test.

pontaneously within 30–60 minutes. Although it is known that
he formation of urticarial rash is not affected by the temperature
r source of water, in recent years there have been reported cases
f aquagenic urticaria due to the salt concentration or osmolar-
ty of water [8]. This type of urticaria is called salt-dependent
U. However, based on our patient’s history, diagnostic tests
ere performed, and urticarial rashes occurred only with tap
ater. In the case of AU, no urticarial plaque forms after contact
ith alcohol or other organic solvents [9], and no reaction to the

lcohol test occurred in our patient. Systemic symptoms such as
izziness, wheezing or shortness of breath are very rare [10,11].
hen our patient underwent a WCT, localized urticarial lesions

ppeared on the face minutes after contact with tap water without
ny other symptoms. Contrary to the reported cases, urticarial
ashes occurred on our patient’s lower face. In the literature,
his feature was noted mostly in patients with localized salt-
ependent AU [8,12,13]. We would thus suggest that localized
orms of the AU subgroups may more frequently involve the
ower facial area of patients.

The diagnosis of AU is based on clinical history and a water
hallenge test. In the standard WCT for AU, a water-soaked cot-
on 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
r physiological saline (0.9% NaCl). While AU may be trig-
ered by water at any temperature, water-soaked cotton should
e kept at room temperature to avoid any mix-up of cold urticaria
nd local urticaria. We applied cotton soaked with tap water at
oom temperature to our patient’s upper body for 30 minutes, fol-
owing which urticarial rash developed solely on his face. This
upported the diagnosis of local AU (Fig. 1). Dermographism,
holinergic urticaria and cold urticaria may be associated with
quagenic urticaria in a preschool child, including a literature review.

U [10,15]. The elevated patches in cholinergic urticaria and
U are similar; trigger factors should thus be investigated to

ule out cholinergic urticaria. None of our patient’s urticarial

https://doi.org/10.1016/j.reval.2019.05.003
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Table 1
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] Childhood (uncommon) [11]
Post puberty [8] Childhood [22] (uncommon)
Early age [4,6] After birth [23] (uncommon)

Gender Female predominance [21] Female predominance [8] Female predominance [4,6]
Generalized/localized Generalized [21] > Localized Localized [21] > Generalized Generalized
Commonly involved body areas Trunk, upper arms [21] Lower facial area and neck, back Trunk, upper arms, thighs, abdomen

and feet [4]
The affected area is generally
refractory to repeated
stimulation for several hours
[21]

Palms and soles remain free of
lesions [4]

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

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

Baths, showers, rain, swimming
pool, seawater, sweating [4]
But not triggered by tears or water
ingestion [4]

But not triggered by seawater
or water ingestion [8]

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

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

Other conditions HIV and hepatitis C [5]
Lung cancer Bernard-Soulier sydrome [6]
Papillary thyroid carcinoma
[24]

Familial lactose intolerance [4],
atopy [4], polymorphous light
eruptions [26]

Migraine, atopic dermatitis
and asthma [10]

Allergic rhinitis, food allergy [8]

Cholinergic [16] Cold
urticaria [25]

Water challenge test [8,27] Room temperature Room temperature Room temperature
Tap water + - +
NaCl 0.9% + - +
NaCl 3.5% - + +
Glucose 20% - ± ?
NaHCO3 5.3% - ± ?
Distilled water + - +

Prognosis Normally resolution Resolves in children but adults
emain
8,12,

Worsening in adults [8]
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[

ash after contact with tap water was affected by triggering fac-
ors (hot bath, excitement, stress, exercise, etc.) and a negative
ce-cube test ruled out cold urticaria. Our patient’s total IgE
evel and peripheral eosinophilia differed from values reported
n the literature, but no allergic disease was detected. This feature
s most often seen in salt-dependent AU [8]. Table 1 sum-

arises the characteristics of cases in AU subgroups reported to
ate.

Although the pathogenesis of AU is unknown, many mecha-
isms have been proposed. Shelly and Rawnsley [2] initially
oncluded that water produces a substance that reacts with
ebum to induce histamine release by perifollicular mast cells.
ibbald et al. [16] suggested a relationship between urticarial
ashes and penetration of water into the components of the skin.
zarnetzki et al. [7] suggested penetration by residual anti-
ens of water in the epidermal layer into deeper layers of the
Please cite this article in press as: Ercan N, et al. A rare case of localized a
Rev Fr Allergol (2019), https://doi.org/10.1016/j.reval.2019.05.003

kin, triggering histamine release from sensitized mast cells in
he dermis. Acetylcholine and methacholine are thought to be
he causative mediators in the pathogenesis, but the result of

l
l
c

 refractory to antihistamines
27]

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

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

In refractory cases, UV radiation (psoralen plus UVA ther-
py and UVB) may be used, either alone or in combination
ith antihistamines. UV therapy is based on the hypothe-

is that water penetrates and interferes with dendritic cells,
quagenic urticaria in a preschool child, including a literature review.

eading to decreased immunosuppression or mast cell degranu-
ation through mediation of epidermal thickening [9,19]. Barrier
reams (water-oil emulsion creams) applied on the skin are

https://doi.org/10.1016/j.reval.2019.05.003
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ffective in protecting against water [20]. Barrier creams have
een used in the literature and have been shown to be useful in
alt-dependent aquagenic urticaria [8,13]. However, some rare
ase reports also show their efficacy in patients with localized
U [20]. Aquagenic urticaria in HIV responds to stanozolol [5].
n evaluating patient response to current treatment options, we

uggest that the best approach invovles tailoring the patient’s
reatment based on age, concomitant diseases or symptoms, and
U subgroup.

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

unding

No financial support was provided for this trial.

ontribution  of  authors

I confirm that all people listed as authors of the manuscript
ave contributed substantially to study planning, data collection
r interpretation of results and have written or critically revised
he manuscript and approved its final submitted version.

NE, SO and IB designed the study and wrote the manuscript.
E, SO and IB contributed to data collection. All authors of the
riginal manuscript have read, approved and in full agreement
ith the manuscript.

isclosure  of  interest

The authors declare that they have no competing interest.

cknowledgements

We have no acknowledgement to be declared.

eferences

[1] Hamie L, Abou-Rahal J. Water-related dermatoses. Int J Dermatol
2019;58:515–29, http://dx.doi.org/10.1111/ijd.14316 [Epub ahead of print.
Review].

[2] Shelly WB, Rawnsley HM. Aquagenic urticaria. Contact sensivity reaction
to water. JAMA 1964;189:895–8.

[3] Kontou-Fili K, Borici-Mazi R, Kapp A, et al. Physical urticaria: clas-
sification and diagnositic guidelines An EAACI position paper. Allergy
1997;52:504.

[4] Treudler R, Tebbe B, Steinhoff M, Orfanos CE. Familial aquagenic
urticaria associated with familial lactose intolarance. J Am Acad Dermatol
Please cite this article in press as: Ercan N, et al. A rare case of localized a
Rev Fr Allergol (2019), https://doi.org/10.1016/j.reval.2019.05.003

2002;47:611–3.
[5] Fearfield LA, Gazzard B, Bunker CB. Aquagenic urticaria and human

immunodeficinecy virus infection: treatment with stanozolol. Br J Dermatol
1997;137:620–2.
llergologie xxx (2019) xxx–xxx

[6] Pitarch G, Torrijos A, Martínez-Menchón T, Sánchez-Carazo JL, Fortea
JM. Familial aquagenic urticaria and Bernard-Soulier syndrome. Derma-
tology 2006;212:96–7.

[7] Czarnetzki BM, Breetholt KH, Traupe H. Evidence that water acts as a
carrier for an epidermal antigen in aquagenic urticaria. J Am Acad Dermatol
1986;15:623–7.
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