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Abstract
Atopic dermatitis (AD) is a multifactorial, chronic inflammatory skin disorder resulting from disruption of the epithelial barrier and
inflammation. A wide range of treatments are currently available for AD, aimed to restore impaired skin barrier and control inflammation. In
order to avoid systemic therapy, the soak and smear technique, the wet-wrap treatment (WWT) with physiologic lipid-based barrier repair
therapy and proactive use of topical corticosteroids, can represent an alternative and excellent option, with encouraging results. We report
this strategy (“ global topical approach” ) in a 12-year-old girl with severe AD, with no longer satisfactory response to topical therapy.
We discuss the utility of bathing and evaluated the Hill’s criteria for causation for the use of a new salts’ composition to be added to water
during soaking

Introduction

for 15-20 minutes in order to seal the moisture in the hydrated
skin. However, patients usually add bath oil before entering
the tube and this creates a film of oil over the skin, which can
reduce the penetration of water into the stratum corneum and
decrease the effectiveness of the soak and smear technique [7].
In line with this observation, a recent pragmatic open label
trial, which randomized 483 children (aged 1 -11 years) with
atopic dermatitis to regular use for 12 months oily or oatbased emollient bath additives versus no bath additives, found
no evidence of clinical benefit from including emollient bath
additives in addition to standard topical eczema management
strategy [8].

Bathing is suggested as an advantageous non-pharmacologic
intervention for the regular skin care of patients with atopic
dermatitis (AD) in the latest guidelines of the American
Academy of Dermatology [1]. Indeed, regular bathing with
water can not only hydrate the skin, but also remove scale,
crust, irritants, and allergens [2], enhance penetration of
topical agents and give emotional and social benefits to
patients [3]. However, those effects can be different depending
on the bathing practices, and currently there is no appropriate
standard for the frequency or duration of bathing for patients
with AD. Moreover, it is still unclear whether the addition of
oils, emollients, and other additives to bath water may produce
further benefits for management of AD. Therefore, the role of
bathing as a complementary treatment strategy for AD remains
a matter of debate.

The question whether the addition of salts and non-irritating,
non-sensitizing substances to water baths can improve skin
care and long-term maintenance in children with AD remains
unanswered.

Cal Scenario

Colloidal grain suspensions added to bath have been used for
decades as adjuncts in the treatment of AD. Nevertheless, oat
and wheat ingredients in cosmetics and personal care products
may increase the risks of sensitization to these grains through
the skin, and may result in immediate- and delayed-type
hypersensitivity reactions [4]. Therefore, it has been suggested
to avoid topical application of oat proteins in infants with AD
[5].

A 12-year-old Nigerian girl with eczema since infancy,
diagnosed with atopic dermatitis (AD) associated with asthma
and allergy to multiple inhalant allergens. Due to a progressive
worsening eczema her sleep was seriously disturbed with
consequent compromised school attendance. She was admitted
to our Clinic for “progressively worsening of atopic dermatitis
and severely quality of life disturbing itching”.

Dilute bleach baths have been proposed to suppress epidermal
Staphylococcus aureus load in patients with AD, but a recent
meta-analysis suggested that although bleach baths are
effective in decreasing AD severity, they do not appear to be
more effective than water baths alone [6].

At physical examination, she presented with dry skin all over
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her body and lichenification on the flexor surface of both
elbows and knee joints, as well as on the inguinal and lumbar
regions. The mean Scoring Atopic Dermatitis (SCORAD)
score at baseline was 82 (severe diseases if SCORAD > 50).
As long as the home run treatment with moisturizers and
topical corticosteroid had not raised any results, we decided
to start a soak and smear treatment and the wet-wrap therapy
in addition to the topical treatment [9].

2a

In practice, prior to any topical treatment we decided to bath
the girl in a tube for 15-20 minutes using a dose of plane water
sufficient to cover the entire body surface with the addition of
60 g of a new salt solution containing MgCl, MgSO4, NaCl,
urea, and allantoin (Idrocristalli Envicon®, Envicon Medical
Italy).

2b

Without drying the skin we than used the wet-wrap therapy.
This consisted first in the application on flared skin areas for
2 times a day of a topical corticosteroid (0.05% fluticasone
cream, Flixoderm ®, GSK) together with a the correct amount
[10] of a physiologic lipid-based barrier repair emollient [11]
containing an equimolar ratio of ceramide, cholesterol and ≥1
fatty acids, as well as hyaluronic acid, plus another emollient
containing glycyrrhetinic acid and vitis vinifera (Envicer3
® and Enviplus®, Envicon Medical Italy). Secondly, we
cutted the tubular bandages (cotton wool-Envitube ®,
Envicon Medical Italy) to fit arms, legs, and trunk (Figure 1)
and moistened them in the same warmed saline water used
for the bath before application onto the patient’s skin. Two
other layers of dry tubular bandages were then fitted over the
previous layer and kept in place for 11-12 hours. This “ global
topical strategy” resulted in an evident clinical improvement
of the lesions confirmed by a mean SCORAD of 37 one week
later (Figure 2a, 2b).

Figure 2: Details of the ankle lesions before (2a) and after
our global strategy (2b).

Discussion
We presented a case of a teenager with severe recalcitrant AD
who was hospitalized for an acute flare and showed a faster
response to topical treatment via wet-wrap dressing and to
water baths with the addition of a new salt solution containing
MgCl, MgSO4, NaCl, urea, and allantoin.
There is a substantial body of evidence to show that WWT
is useful for patients with moderate to severe AD to reduce
disease severity and trans-epidermal water loss (TEWL) during
acute flares [12]. On the contrary, the efficacy of salt solution
baths in the skin care of AD has been studied only in a few
trials, although there is anecdotal evidence of their beneficial
effect on the skin of children with AD from observation studies
looking at the impact of holidays taken in the Mediterranean
sea [13], of bathing in magnesium rich-Dead Sea salts [14] and
of balneotherapy in general [15]. Given the limited data on the
addition of bleach, oat and oils and other related additives to
bath water and their benefits for AD it is worth considering the
possibility to add salts and skin soothing-wound healing and
moisturizing agents such as allantoin and urea to the baths.
Arguments for causality using the criteria proposed by Hill
in 1965 (13) can be considered for balneotherapy [16]. The
strength (effect size), consistency (reproducibility), specificity
(causation is likely if there is a very specific population at a
specific site and disease), temporality (the effect has to occur
after the cause), biological gradient (greater exposure should
generally lead to greater incidence of the effect) have been
proved in several studies since improvement in AD was
repeatedly observed after exposure to specific environmental
condition in Dead Sea. This strongly correlated to the
duration of the exposure with higher cumulative exposure

Figure 1: Total body wet wrap therapy
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Allantoin is the final product obtained from the oxidation of
uric acid metabolism in some vertebrates, and it is traceable
in different plants. In pharmaceutical and cosmetic fields, it is
traditionally used in the treatment of skin ulcers [37], thanks to
its capability to remove necrotic tissue as well as promote cell
proliferation and skin epithelization [38]. Moreover, allantoin
associated to other compounds in a topical non-steroidal antiinflammatory agent relieves pruritus in adult patients with
mild-to-moderate AD [39]. The use of allantoin, as an additive
to baths for children with AD, has never been reported, but the
rationale for a beneficial effect in such patients comes from the
documented anti-irritant and healing properties on the skin of
this substance, with no safety concerns [40, 41]. In addition,
allantoin is one of the two main functional components of
a plant-based antimicrobial solution of ancient formula of
Chinese folk medicine, which has inhibitory activities on
the inflammatory NF-κB signaling pathway and therefore
could be considered a promising option for the treatment of
inflammatory skin disorders [42].

times associated with better results and enhanced remission
[17-19]. However, in relation to the use, in our patient, of a
particular salt solution mimicking Dead Sea, it is particularly
interesting to consider plausibility: the plausible mechanism
between cause and effect. Among the separate ions present
in the Dead Sea water, chloride (212.4 g/l), and magnesium
(40.65 g/l) are noteworthy. In fact, it is known that magnesium
enhances the ability of the skin to retain water due to its high
hygroscopic properties [20]. Magnesium salt promotes skin
barrier integrity by acting on adhesion molecules E‐cadherin
and-integrin-mediated migration of keratinocytes [21], shows
anti-inflammatory properties [22], and can inhibit the antigenpresenting capacity of Langerhans’ cells [23] important for
sensitization and elicitation of allergic reactions. Magnesium
can be absorbed by damaged skin and transmembrane proteins
could lead to its further penetration through the organ systems,
where it can exert anti-inflammatory activities by tumour
necrosis factor-alpha (TNF-α) and nuclear factor kappa-B
(NFkB) down regulation [24]. Indeed, the use of a Dead
Sea salt solution, rich in magnesium ions, has been shown
to accelerate skin barrier recovery [25], to enhance stratum
corneum hydration, and to reduce transepidermal water loss,
roughness and inflammation of the skin in patients with AD
[26].

Concerning the others Hill’s criteria for causation, coherence
(i.e. the coherence between epidemiological and laboratory
findings increases the likelihood of an effect), is corroborated
by the epidemiological observation that giving the infant a bath
or shower at least once a day is significantly inversely related
to the risk of atopic eczema [43]. Experimental evidence is
confirmed by the numerous findings of long-term efficacy of
regular emollient treatment in patients with AD.

Furthermore, solutions made up by NaCl salt various
concentrations (1% up to 30%), used in combination with
artificial UV radiation, have been shown to play a role in the
maintenance of remission of AD, since the effect of combined
treatment with salt water baths and UV radiation has been
demonstrate to be superior to UV radiation alone [27]. In line
with this observation, it has been observed that bathing the
skin with mineral water with NaCl is effective in preventing
disruption of skin barrier and stratum corneum water content
after cumulating irritation with sodium lauryl sulphate [28].
In addition, NaCl salt has a role in reducing the load of
Staphylococcus aureus isolated from AD skin lesions to tissueculture [29], thus potentially contributing in the improvement
of two crucial pathogenetic features of AD.

The last Hill’s criteria, analogy, require, instead, randomized
controlled trials to evaluate the effect of similar factors present
in a bath salt solution compared with balneotherapy in the
Dead Sea or bathing in different thermal spring waters [44].
In conclusion, it is possible and biologically plausible that
the addition of salts (such as MgCl, MgSO4, NaCl) and
non-irritating, non-sensitizing substances (such as urea, and
allantoin) to water baths can improve skin care and longterm maintenance in children with AD. Indeed, such agents
have been shown to improve skin barrier, enhance stratum
corneum hydration, and promote skin repair. However, there
is still insufficient evidence-based data to state whether or not
the combination of all such substances in one product may
give addition benefit until further double blind studies are
conducted. Education of the patients in the soak and smear
technique as well as in wet-wrap therapy is an effective method
for caring for severe skin conditions.

Other components of the bathing solutions need to be
considered. Urea is an important hygroscopic component of
the epidermis, where it participates in the maintenance of skin
hydration, as part of the skin’s source of natural moisturizing
factor (NMF) in the outermost layers [30] and where it can
reduce itching via inhibition of tryptic enzymes [31]. Recently,
urea’s role in skin hydration and repair has been expanded to
include regulation of epidermal genes necessary for proper
barrier function [32]. The rationale of using urea diluted in
bath water comes from evidence showing that at low doses
(≤10%), urea-containing topical formulations act as a skin
moisturizer, whereas at higher concentrations (>10% urea),
urea-based preparations exert a negative keratolytic action
[33], and may cause problems when used in younger children
due to their stinging effect [34]. Indeed, those effects have
never been reported at high dilutions, such as those obtained
in bathtub and in urea containing soap [35] or in non-detergent
urea emulsion cleanser [36].

Pediatr Res Child Health

References
1. Wollenbarg A, Barbarot S, Bleber T (2018). Consensus-based
European guidelines for treatment of atopic eczema (atopic
dermatitis) in adults and children: part I. JEADV. 32: 657–682.
[View Article]
2. Eichenfield LF, Tom WL, Berger TG (2014). Guidelines of care
for the management of atopic dermatitis. Part 2: Management
and Treatment of Atopic Dermatitis with Topical Therapies. J Am
Acad Dermatol.71:116–132.[View Article]
3. Mancini AJ, Paller AS, Simpson EL (2012). Improving the
patient-clinician and parent-clinician partnership in atopic

3

Volume 3(1): 2020

Peroni DG (2020) Can Salt Solution Bathing and education improve Skin Care for Atopic Dermatitis?

dermatitis management. Semin Cutan Med Surg.31: S23-S28.
[View Article]

climatotherapy for children with atopic dermatitis. Photodermatol
Photoimmunol Photomed.32: 254-261.[View Article]

4. Pootongkam S. and Nedorost S (2013). Oat and wheat as contact
allergens in personal care products. Dermatitis. 24: 291-295.
[View Article]

20. Katz U, Shoenfeld Y, Zakin V (2012).Scientific evidence of the
therapeutic effects of dead sea treatments: a systematic review.
Semin Arthritis Rheum. 42: 186-200.[View Article]

5. Boussault P, Léauté-Labrèze C, Saubusse E(2007). Oat
sensitization in children with atopic dermatitis: prevalence, risks
and associated factors. Allergy. 62: 1251-6.[View Article]

21. Grzesiak JJ, Pierschbacher MD (1995). Changes in the
concentrations of extracellular Mg++ and Ca++ down‐regulate
E‐cadherin and up‐regulate alpha 2 beta 1 integrin function,
activating keratinocyte migration on type I collagen. J Invest
Dermatol 104: 768–774.[View Article]

6. Chopra R, Vakharia PP, Sacotte R (2017).Efficacy of bleach baths
in reducing severity of atopic dermatitis: A systematic review and
meta-analysis. Ann Allergy Asthma Immunol.119: 435-440.[View
Article]

22. Diezel W, Schulz E, Laskowski J (1994).Magnesium ions: topical
application and inhibition of the croton oil‐induced inflammation.
Zschr Hautkrh 69: 759–760.[View Article]

7. Gutman AB, Kligman AM, Sciacca J (2005). Soak and smear: a
standard technique revisited. Arch Dermatol.141: 1556-9.[View
Article]

23. Schempp CM, Dittmar HC, Hummler D (2000). Magnesium
ions inhibit the antigen‐presenting function of human epidermal
Langerhans cells in vivo and in vitro. Involvement of ATPase and
cytokines. J Invest Dermatol:115: 680–686.[View Article]

8. Santer M, Ridd MJ, Francis NA (2018). Emollient bath additives
for the treatment of childhood eczema (BATHE): multicenter
pragmatic parallel group randomised controlled trial of clinical
and cost effectiveness. BMJ.361: 1332 [View Artical]

24. Denda M, Katagiri C, Hirao T 1999. Some magnesium salts and
a mixture of magnesium and calcium salts accelerate skin barrier
recovery. Arch Dermatol Res:291: 560–563.[View Article]

9. Nicol NH, Boguniewicz M (2017). Wet Wrap Therapy in
Moderate to Severe Atopic Dermatitis. Immunol Allergy Clin
North Am.37: 123-139.[View Article]

25. Chandrasekaran NC, Weir C, Alfraji S, Grice J, Roberts MS,
Barnard RT (2014). Effects of magnesium deficiency--more
than skin deep. Exp Biol Med (Maywood). 239: 1280-91.[View
Article]

10. Mason JM, Carr J, Buckley C, Hewitt S, Berry P, Taylor J, Cork MJ
(2013). Improved emollient use reduces atopic eczema symptoms
and is cost neutral in infants: before-and-after evaluation of a
multifaceted educational support programme. BMC Dermatol.16;
13:7.[View Article]

26. Proksch E, Nissen HP, Bremgartner M, 2005.Bathing in a
magnesium-rich Dead Sea salt solution improves skin barrier
function, enhances skin hydration, and reduces inflammation in
atopic dry skin. International Journal of Dermatology. 44: 151157. [View Article]

11. Elias PM, Wakefield JS, Man MQ (2019). Moisturizers versus
Current and Next-Generation Barrier Repair Therapy for the
Management of Atopic Dermatitis. Skin Pharmacol Physiol. 32:
1-7.[View Article]

27. Gambichler T, Küster W, Kreuter A, Altmeyer P, Hoffmann
K(2000). Balneophototherapy--combined treatment of psoriasis
vulgaris and atopic dermatitis with salt water baths and artificial
ultraviolet radiation. J Eur Acad Dermatol Venereol. 14: 425-8.
[View Article]

12. González-López G, Ceballos-Rodríguez RM, González-López JJ,
Feito Rodríguez M, HerranzPinto P(2017). Efficacy and safety of
wet wrap therapy for patients with atopic dermatitis: a systematic
review and meta-analysis. Br J Dermatol. 177: 688-695. [View
Article]

28. Yoshizawa Y, Kitamura K, Kawana S, Maibach HI (2003). Water,
salts and skin barrier of normal skin. Skin Res Technol. 9: 31-3.
[View Article]

13. Turner MA, Devlin J, David TJ(1991). Holidays and atopic
eczema. Arch Dis Child. 66: 212-5. [View Article]

29. Akiyama H, Yamasaki O, Kanzaki H, Tada J, Arata J (1998).
Effects of various salts and irradiation with UV light on the
attachment of Staphylococcus aureus strains. J Dermatol Sci. 16:
216-25. [View Article]

14. Harari M, Shani J, Seidl V (2000). Climatotherapy of atopic
dermatitis at the Dead Sea: demographic evaluation and costeffectiveness. Int J Dermatol. 39: 59-69. [View Article]

30. Friedman AJ, von Grote EC, Meckfessel MH (2016). Urea: A
Clinically Oriented Overview from Bench to Bedside. J Drugs
Dermatol.1;15: 633-9. [View Article]

15. Huang A, Seité S, Adar T (2018). The use of balneotherapy in
dermatology. Clin Dermatol. 36: 363-368. [View Article]
16. Hill A B (1965). The Environment and Disease: Association or
Causation? Proceedings of the Royal Society of Medicine. 58:
295–300.[View Article]

31. Stüttgen G (1992). Results and consequences of long-term urea
therapy for clinical practice. Hautarzt. 43 Suppl 11: 9-12. [View
Article]

17. Schiffner R, Schiffner-Rohe J, Gerstenhauer M, (2001).
Differences in efficacy between intention-to-treat and perprotocol analyses for patients with psoriasis vulgaris and atopic
dermatitis: clinical and pharmacoeconomic implications. Br J
Dermatol. 144: 1154-60.[View Article]

32. Grether-Beck S, Felsner I, Brenden H (2012). Urea uptake
enhances barrier function and antimicrobial defense in humans
by regulating epidermal gene expression. J Invest Dermatol.132:
1561-72. [View Article]
33. Celleno L1 (2018). Topical urea in skincare: A review. Dermatol
Ther. 30: 12690. [View Article]

18. Schiffner R, Schiffner-Rohe J, Gerstenhauer M (2002). Dead
Sea treatment - principle for outpatient use in atopic dermatitis:
safety and efficacy of synchronous balneophototherapy using
narrowband UVB and bathing in Dead Sea salt solution. Eur J
Dermatol. 12: 543-8.[View Article]

34. Abeck D1, Werfel S, Brockow K (1997). Treatment of atopic
eczema in childhood. Hautarzt. 48: 379-83. [View Article]
35. Amichai B, Grunwald MH(2009). A randomized, double-blind,
placebo-controlled study to evaluate the efficacy in AD of liquid

19. Kudish A, Marsakova A, Jahn I (2016).Dead Sea ultraviolet

Pediatr Res Child Health

4

Volume 3(1): 2020

Peroni DG (2020) Can Salt Solution Bathing and education improve Skin Care for Atopic Dermatitis?

soap containing 12% ammonium lactate + 20% urea. Clin Exp
Dermatol. 34: 602-4. [View Article]

wound healing process induced by allantoin. Acta Cir Bras. 25:
460–466. [View Article]

36. Rudolph R, Kownatzki E (2004) Corneometric, sebumetric and
TEWL measurements following the cleaning of atopic skin with
a urea emulsion versus a detergent cleanser. Contact Dermatitis.
50: 354-8. [View Article]

41. Becker LC, Bergfeld WF, Belsito DV, Klaassen CD, Marks JG
Jr, Shank RC, Slaga TJ, Snyder PW, Alan Andersen F (2010).
Final report of the safety assessment of allantoin and its related
complexes. Int J Toxicol. 29(3 Suppl):84S-97S. [View Article]

37. Fu YC (2006) Ferng LHA, Huang PY. Quantitative analysis of
allantoin and allantoic acid in yam tuber, mucilage, skin and
bulbil of the Dioscorea species. Food Chem. 94, 541–549. [View
Article]

42. Dou R, Liu Z, Yuan X, Xiangfei D, Bai R, Bi Z, Yang P, Yang
Y, Dong Y, Su W, Li D, Mao C (2017) PAMs ameliorates the
imiquimod-induced psoriasis-like skin disease in mice by inhibition
of translocation of NF-κB and production of inflammatory
cytokines. PLoS One. 2; 12(5): 0176823. [View Article]

38. Thornfeldt C (2005). Cosmeceuticals Containing Herbs: Fact,
Fiction, and Future. Dermatol Surg. 31: 873-80. [View Article]

43. Miyake Y, Ohya Y, Tanaka K (2007). Home environment and
suspected atopic eczema in Japanese infants: the Osaka Maternal
and Child Health Study. Pediatr Allergy Immunol.18(5): 425-32.
[View Article]

39. Veraldi S, De Micheli P, Schianchi R, Lunardon L (2009).
Treatment of pruritus in mild-to-moderate atopic dermatitis with
a topical non-steroidal agent. J Drugs Dermatol.8: 537-9.[View
Article]

44. Huang A, Seité S, Adar T (2018). The use of balneotherapy in
dermatology. Clin Dermatol.36(3): 363-368. [View Article]

40. Araujo LU, Grabe-Guimaraes A, Mosqueira VC (2010).Profile of

Citation: Pecoraro L, Cicco MED, Mazloum DE, Pigozzi R, Peroni DG (2020) Can Salt Solution Bathing and education improve Skin Care for
Atopic Dermatitis?. Pediatr Res Child Health 3: 001-005.
Copyright: © 2020 Diego g. Peroni, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Pediatr Res Child Health

5

Volume 3(1): 2020

