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It is not always chlorhexidine: Identification of benzoxonium
chloride and lauramine oxide as culprit allergens in a popular
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Background: A popular antiseptic spray in Switzerland (Merfen spray), containing
chlorhexidine digluconate, benzoxonium chloride and lauramine oxide, is frequently
used to treat skin wounds. However, it is also increasingly reported as a major cause
of adverse skin reactions, including allergic contact dermatitis (ACD).

Objectives: To investigate the contact allergens responsible for ACD from this
antiseptic.

Patients/Methods: Patch tests were performed on seven patients with a clinical his-
tory compatible with contact dermatitis from this antiseptic mixture.

Results: All patients presented with acute eczematous reactions following contact
with either Merfen spray alone, or with multiple products including this spray.
Patients showed positive reactions to this product in both patch tests and repeated
open application tests (ROATSs). Four patients showed dose-dependent reactions to
both benzoxonium chloride and lauramine oxide. One patient showed a dose-
dependent reaction to the former and a non-dose-dependent reaction to the latter.
Finally, two subjects showed responses only to lauramine oxide. One patient reacted
to chlorhexidine digluconate 0.5% ag. in addition to both other allergens.
Conclusions: Two commercially unavailable allergens, that is, benzoxonium chloride
and/or lauramine oxide were identified as major causes of ACD from Merfen antisep-
tic spray, whereas chlorhexidine digluconate was a contributing culprit in only one

patient.
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1 | INTRODUCTION

Antiseptics are often applied to treat small wounds or for field cleans-
ing prior to minor interventions, such as ear piercing. Chlorhexidine is
one of the most frequently used antiseptics® in this regard, yet may
provoke both type | and IV allergies.) ™ In Switzerland, and also Israel,
a colourless spray that, besides chlorhexidine (0.5%), also contains
benzoxonium chloride (0.1%) (CAS 19379-90-9) and lauramine oxide
(CAS 1643-20-5) (company proprietary undisclosed %), has become
very popular in the treatment of small wounds.® The first compound
belongs to the group of quaternary ammonium salts (QUATS) that are
widely used as antiseptics and disinfectants because of their high anti-
microbial activity, low toxicity and thermal stability. It is commercially
available in the form of gargle solutions, lozenges and oral sprays
against, for example, buccopharyngeal pathogens, often in combina-
tion with lidocaine.”

The second compound, lauramine oxide (lauryldimethylamine
oxide) is a clear, pale-yellow liquid derived from coconut and is a
nonionic surfactant in neutral aqueous solutions that can transi-
tion to a cationic surfactant in acid solutions. It is a surfactant
widely used as a foam builder, stabiliser, viscosity enhancer,
emollient and hair conditioner, which can be found in personal
care products, such as shampoos, facial cleansers, body washes,
sunscreens and a variety of other products, such as dishwasher

detergents.t"1?

TABLE 1
Patl
Chlorhexidine digluconate 0.5% agq. -
Lanolin NT
Merfen spray (chlorhexidine digluconate 0.5%, benzoxonium ++
chloride 0.1%, lauramine oxide [unknown %])
Vita-merfen solution (chlorhexidine digluconate 0.5%, NT
benzoxonium chloride 0.1%)
Vita-hexin pommade (chlorhexidine gluconate, 0.5% adeps -
lanae [lanolin])
Bepanthen plus cream (chlorhexidine dihydrochloride 0.5%, -
adeps lanae [lanolin])
Hibidil solution (chlorhexidine digluconate 0.5%, azorubine, -
purified water, ethanol, gluconolactone, nonoxinol 9,
sodium hydroxyde)
Mebucaspray spray (benzoxonium chloride 0.2%) +
Benzoxonium chloride 0.01% aq. -
Benzoxonium chloride 0.05% aq. —
Benzoxonium chloride 0.1% aq. 2+
Benzoxonium chloride 0.5% aq. +
Lauramine oxide 0.1% aq. 7+
Lauramine oxide 0.3% aq. +
Lauramine oxide 1% agq.
Lauramine oxide 3% aq. +

2 | PATIENTS AND METHODS

Seven patients (one adult and six children) were referred to the
Department of Dermatology and Venereology, CHUV, Lausanne,
Switzerland between January 2020 and November 2022, for investi-
gation of cutaneous reactions related to the use of Merfen spray
(Verfora, Villars-sur-Glane, Switzerland). The adult patient was patch
tested with the European baseline, cosmetic, preservative and excipi-
ent series (Chemotechnique Diagnostics, Vellinge, Sweden and Aller-
gEAZE, SmartPractice, Calgary, Canada) and the children (all under
13 years of age) with an abbreviated (paediatric) baseline series and
chlorhexidine digluconate 0.5% aq. (AllergEAZE). The Merfen spray
and various other antiseptics containing chlorhexidine digluconate
and/or benzoxonium chloride were tested ‘as is’ (Vita-hexin,
Vita-merfen, Bepanthen plus, Hibidil, Mebucaspray spray—Table 1).
Later, the individual components, that is, benzoxonium chloride and
lauramine oxide, kindly supplied by the manufacturer of Merfen spray,
were prepared in-house by the hospital pharmacy: the solvent was
water for both benzoxonium chloride and lauramine oxide, with
respective concentrations of 0.01%, 0.05%, 0.1% and 0.5% for the
former, and 0.1%, 0.3%, 1% and 3% for the latter. The concentration
of the former in Merfen spray was 0.1%, but the concentration of the
latter was not provided by the manufacturer. Allergens were applied
in 1Q Ultra chambers (Chemotechnique Diagnostics). On day (D) 2, the
patches were removed, and readings were performed on D2 and D4,

Patch test results observed in patients with suspicion of allergic contact dermatitis from Merfen spray.

Pat2 Pat3 Pat4 Pat5 Pat6 Pat7
- - - - - +

= 4 = = NT NT

- (@) ++ + NT (b) + ++
NT NT + + 4 +++
- +++ NT - + +++
= 3 = = = +++
= +++ = + + +++
- - - +++ - +

- 2+ - HF + +

- + - +++ ++ ++
= + = +++ + ++
- - >+ + + -+
4+ = HF HF HF S
+ + +4++ ++ + +4++
+ + +++ +++ + +++

Note: The first column shows the different substances/products tested. (a) ROAT positive. (b) ROAT positive, the patient preferred not to be patch tested

with Merfen spray.
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TABLE 2 Patient's characteristics.

No. Age (years) Gender Reason for antiseptic use
1 9 M Traumatic injuries

2 12 F Earlobe piercing

3 8 F Impetigo

4 12 F Traumatic injuries

5 56 F Earlobe piercing

6 10 F Traumatic injuries

7 13 M Insect bites

Application of products containing

ROAT Merfen chlorhexidine without any skin reaction
Positive Yes

Positive Yes

Positive Yes

Positive Yes

Positive Yes

Not done Yes

Not done Unknown

Note: Demographic characteristics and clinical presentation following Merfen spray application.

Abbreviation: ROAT, repeated open application test.

according to ESCD recommendations. For the ROAT the patients
applied the product twice daily on the same area on the flexor part of
the forearm until the appearance of erythema +/— oedema
(we recommended the application for a maximum of 14 days if no
reaction was present earlier than 14 days). Additional data were col-
lected from the patient's files including gender, age, occupation, atopic
comorbidities and presence of eczema following Merfen spray appli-
cation. Written informed consent was obtained (parents’ consent for
children under 18 years old) for the photographs and medical informa-
tion to be published in print and online and with the understanding
that this information may be publicly available.

3 | RESULTS

Among the 7 patients, 2 were male and 5 were female, with a mean
age of 17 years and a median age of 12 (range: 8-56 years). All of
them (repeatedly) presented with acute eczematous reactions in skin
areas for which either Merfen spray alone, or multiple products
including Merfen spray, had been applied. The patients ‘characteris-
tics are detailed in Table 2. Secondary infection was observed twice in
case 3 and three times in case 4, for which a combination of topical
corticosteroids and oral antibiotics had to be prescribed, the other
patients being treated with topical corticosteroids and moisturizers
alone.

All patients showed a positive reaction to Merfen spray, that is,
five patients on patch testing and two patients with a positive
repeated open application test (ROAT), one of the latter having a neg-
ative patch test reaction to it, while the other one is not willing to be
further patch tested with the culprit spray (Table 1, Figure 1).

Only one patient showed a positive reaction to 0.5% ag. chlor-
hexidine digluconate (AllergEAZE) (Table 1). In this case, Hibidil (chlor-
hexidine digluconate 0.5% without benzoxonium chloride nor
lauramine oxide) patch tested unexplainably negative, so we per-
formed a ROAT with it, which showed a positive response compatible
with a contact-allergic reaction. This patient did have positive patch
test reactions to other commercial products containing chlorhexidine

(Vita merfen, Vita-hexin and Bepanthen plus).

Patient 3 also reacted to two wound healing creams, that is, Vita-
hexin and Bepanthen Plus, both labelled with chlorhexidine and Adeps
lanae (lanolin), the latter being the causal agent (Table 1).

Five patients contact allergic to Merfen spray showed positive
tests to Mebucaspray spray that contains benzoxonium chloride
(but no chlorhexidine), as well as dose-dependent reactions to
this QUAT.

Moreover, all patients (n = 7) reacting to Merfen spray responded
positively to lauramine oxide (Table 1, Figure 1 and Figure S1).

Of note, two other patients with suspected contact allergy to
Merfen spray probably suffered from irritant contact dermatitis,
because they did not react to it on the patch, nor to chlorhexidine,
benzoxonium chloride and lauramine oxide test solutions; additional
ROATs were not performed, though. Moreover, five additional con-
trols tested negative to Merfen spray and to all concentrations of ben-
zoxonium and lauramine oxide, which suggests that the positive
reactions observed in the seven patients described were not irritant in

nature.

4 | DISCUSSION

Allergic contact dermatitis from Merfen spray in all seven patients
was caused by benzoxonium chloride and/or lauramine oxide, two
allergens not present in the commercial patch test series. Only one of
the patients reacted also to chlorhexidine, a widely used but notorious
and often suspected culprit sensitizer.

In contrast, contact allergy to benzoxonium chloride and laura-
mine oxide is less well documented, although several cases regarding
the former compound, in particular, have been described in the litera-
ture for roughly 40 years.'®>"*> More recently, Hsieh et al. also
reported two cases of ACD from Merfen spray due to benzoxonium
chloride,® one of them also with a doubtful reaction to 0.5%
ag. chlorhexidine digluconate (Chemotechnique Diagnostics), becom-
ing negative on subsequent patch testing. Nevertheless, no other
products containing chlorhexidine digluconate were tested, nor was a
ROAT performed, which would have been interesting, as shown in

our case 7 (Table 1).
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Patient 3
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ROAT Hibidil
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spray
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/
~

7 Vita-hexin i

3%

Benzoxonium Lauramine
chloride oxide

FIGURE 1

Clinical presentation of patients with allergic contact dermatitis following Merfen spray application, positive repeated open

application test (ROAT) and patch tests. Three representative cases (Patients 3, 5 and 7) illustrate the clinical manifestations after using Merfen
spray and positive relevant reactions on patch tests and ROAT confirming allergic contact dermatitis to Merfen spray.

Furthermore, data are scarce regarding the cross-reactivity
between benzoxonium chloride and other quaternary ammonium salts
mainly for benzalkonium chloride. In our series, benzalkonium chloride
showed negative reactions in four patients and three patients were
not tested for this allergen (data not shown).

Concerning lauramine oxide, it has probably been tested rarely
but in a retrospective series of 17 367 patients tested between 1990
and 2013, 21 suffered from ACD and showed a positive patch test
reaction to it, which was due to its presence in an antiseptic that also
contained chlorhexidine.!”

Contact-allergic reactions to antiseptics are not always due to the
main antiseptic agent present. Recently, Beaumont et al. published a
retrospective study on patients with contact dermatitis to CBB—an

aqueous antiseptic widely used in France containing the mixture

chlorhexidine digluconate/benzalkonium chloride/benzyl alcohol.*® In
their series, approximately 1/3 of patients were polysensitised
(to two or even all three components) and 2/3 were mono sensi-
tised. As in our series, most positive reactions were not caused by
chlorhexidine digluconate. A previous case report to this published
series showed sensitization to the three components of the same
antiseptic in a child; the authors hypothesised that the sensitiza-
tion was caused by the use of this antiseptic for maternity care of
the umbilical cord.'? Additional reports reinforced the hypothesis
that sensitization in children takes place during umbilical cord
care.?%2! No information about this route of sensitization is avail-
able for our case series. Nevertheless, as this is the most popular
antiseptic in Switzerland, it can be assumed that it is also used by

mothers at home for umbilical cord care.
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Our case series further illustrates that not always the active
antiseptic ingredient but also (a) non-active ingredient(s) may be
the culprit allergen(s) and that to identify the sensitizer(s) in a mix-
ture, all components should be tested individually. In general, and
as also observed in the case series of Beaumont C et al.,*® patch
tests to a suspected culprit antiseptic mixture (‘as is’) may occa-
sionally remain negative (e.g., our case 2), whereas a ROAT can still
turn out positive, as well as patch tests to (an) individual

component(s).

5 | CONCLUSION

Two allergens not available as commercial patch test preparations
were found responsible for several cases of ACD from Merfen spray
in Switzerland, that is, benzoxonium chloride (antiseptic) and laura-
mine oxide (surfactant). Concomitant sensitization to chlorhexidine
digluconate, which is the main component of Merfen spray and an
often suspected culprit, was observed in only one patient. This study
encourages a thorough search for the causative allergen(s) in case of
suspicion of ACD from an antiseptic mixture. The inclusion of benzox-
onium chloride and lauramine oxide in commercial batteries could be

a diagnostic asset.
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