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Abstract: The vulvar area is a common site of both irritative and allergic contact dermatitis due to
the thin skin, easily traversable by irritant and allergic substances. The purpose of this review is to
provide an overview of the most frequent allergens causing contact dermatitis in this particular site.
A literature search was conducted via PubMed through May 2021. Relevant English language studies
are included in this review. Fragrances, preservatives, botanical products, and topical medicaments
were found to be the most commonly involved allergens. Contact dermatitis is a very common
occurrence that should also be considered in patients with chronic vulvar or anogenital dermatitis
who do not respond to appropriate treatments.
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1. Introduction

The vulvar area is a common site of contact dermatitis due to the thin skin, easily
traversable by irritant and allergic substances. The nonkeratinized vulvar vestibule is
likely to be more permeable than the keratinized portions of the vulva and thus more
susceptible to exogenous topical agents [1]. The vulva is an area of occlusion due to both
its intrinsic anatomical structure and the frequent use of occlusive napkins or underwear,
which increase penetration or absorption of both irritants and allergens. Furthermore,
women at different ages, due to urine and feces as children and to vaginal mucosal atrophy
and the increase in the vulvar pH in menopause, may have an altered barrier function and,
in incontinent elderly subjects, the use of diapers may contribute to increased susceptibility
to irritants and allergens.

2. Purpose and Methods

The purpose of this review is to focus on the contact dermatitis of the vulva with
particular reference to the most frequent allergens responsible for vulvar allergic con-
tact dermatitis.

All the studies dealing with this topic published in English-language literature were
analysed in May 2021, with no date limitations. An electronic search was performed using
the National Library of Medicine PubMed database. Papers not in English were excluded.
The studies identified as relevant, including research articles, controlled studies, guidelines,
reviews, case series, and case reports that raised important issues, were included in the
present review.

The results of this analysis allowed us to provide a comprehensive picture of this issue,
based on the available literature.

3. Irritant Contact Dermatitis

Irritant contact dermatitis (ICD) is the result of a direct damage to the skin by various
chemical or physical stimuli. The initiating event is the disruption of the epidermal barrier
(i.e., the stratum corneum), with consequent increased skin permeability. This results in
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an inflammatory cutaneous reaction, caused by proinflammatory mediators released from
keratinocytes and by the activation of innate immunity [2,3]. Risk factors for vulvar ICD
are multifactorial and include the type of irritant, the length of exposure, the presence
of previous dermatoses, and the host’s susceptibility. Women with an atopic diathesis
(particularly atopic dermatitis) are more susceptible to ICD as a result of the impaired
barrier function of their skin. Furthermore, vulvar skin shows an increased susceptibility
to some irritants (maleic acid and benzalkonium chloride) [1]. ICD is more common than
allergic contact dermatitis, but the exact prevalence is unknown. The most common vulvar
irritants are reported in Table 1.

Table 1. List of the most common irritants responsible for vulvar ICD.

Vulvar Irritants

Strong Irritants Weak Irritants

Imiquimod Friction/rubbing

Trichloroacetic acid Urine/feces/vaginal
secretions/sweat/semen/saliva

Podophyllin Sanitary napkins

5-fluorouracil Soaps/detergents

Antiseptic or scented wipes

Sodium hypochlorite Deodorants

Irritant contact dermatitis from strong irritants (caustics, topical medicaments) can
have a rapid onset within minutes or hours of being exposed and presents with erythema,
patches, papules, vesicles, bullae, and scaling. In chronic diseases (mostly due to weak
cumulative allergens such as detergents or friction), lichenification and fissuring are more
typical features. The main symptoms of ICD are burning, stinging, and, less frequently,
itching or pain. In most cases the dermatitis is localized to the site of contact. In particular,
when due to napkins ICD is located on the convex areas of the vulva, sparing the folds.

Avoiding use of the offending agents and providing patients education, together with
the prescription of potent topical steroids to reduce inflammation, are crucial to the control
of symptoms and signs.

4. Allergic Contact Dermatitis

Allergic contact dermatitis (ACD) is the consequence of a T-lymphocytes mediated
immune reaction to small, molecular weight chemicals (haptens) that penetrate the skin
and activate innate immunity and then the adaptive immunity [3]. During the sensiti-
zation phase, naive T cells are activated in a process that involves Langerhans cells and
dermal dendritic cells; in the elicitation phase, T cells migrate into the skin and induce
skin damage through the release of proinflammatory cytokines and by killing hapten-
loaded keratinocytes.

The sensitization phase of ACD results in the expansion of skin-homing hapten-
specific T cells that, upon subsequent hapten challenge, migrate into the skin and induce
the skin damage through the release of proinflammatory cytokines and by killing hapten-
loaded keratinocytes. Vulvar ACD may occur as a primary disorder or may complicate an
underlying vulvar dermatosis. The risk of ACD increases in the case of pre-existing ICD
and with the use of multiple topical treatments.

Vulvar ACD may develop as an acute eczema where the allergen was applied. In
that case an itching vesicular or exudative eczema develops on previously healthy skin.
However, the onset is often a complication of previous different cutaneous dermatoses
(lichen sclerosus, psoriasis, atopic dermatitis, etc.) presenting as a local aggravation or
exacerbation of symptoms and signs (Figure 1). The diagnosis may not be easy because
of the confounding clinical aspects related to the preexisting dermatosis. In this case,
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history and the clinical aspect are very important in differentiating a lichen flare-up with an
allergic dermatitis. The appearance of acute inflammatory lesions as erythema, edema, and
vesiculation suggests contact sensitization. Furthermore, a poor response to an appropriate
topical corticosteroid therapy could be indicative of contact sensitization to these molecules.
The prolonged contact with the allergen can cause lichenification. (Figure 2).
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ACD can often severely affect quality of life for women who already suffer from a
debilitating vulvar disease.

Sometimes the area of involvement spreads over the borders of the vulva not only
due to the spread of inflammation but also because of the modality of contact with the
allergens [4]. (Figure 3).
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Figure 3. A case of allergic contact dermatitis in which the area of involvement spreads over the
borders of the vulva.

Distant localizations may also develop due to inadvertent hand transfer or rubbing of
the adjacent areas (e.g., thighs). The contamination of clothing or napkins may lead to per-
sistent dermatitis. Furthermore, a rapid spread to distant sites (auto-eczematization) may
also result from the absorption and diffusion of allergens inducing a sort of id-dermatitis.
Clinically, vulvar irritation and allergic dermatitis can be difficult to distinguish, and
diagnosis is made on the basis of history, clinical investigation, and patch testing.

A particular situation in vulvar ACD may be represented by the so-called “Connubial
dermatitis”, a dermatitis that occurs because of contact with substances transferred to the
patients’ skin by her partner. The diagnosis of connubial dermatitis should be considered in
cases of probable allergic contact eczema when patch test results are apparently inconsistent
with the patient’s clinical history. In these situations, it may be necessary to extend medical
investigation to the patient’s partner as well, in order to clarify the source of allergic
contacts when no obvious exposures can be found.

Vulvar ACD is frequently linked to direct contact with cosmetics and detergents or
medicaments. Less frequently textiles or dyes are described. Sometimes unsuspected
allergens such as nail varnish (ectopic contact dermatitis) can be the cause.

A review of the studies concerning vulvar ACD is reported in Table 2 [5–19].
It is not surprising that a high level of sensitization (39–78%) is found testing patients

affected by different vulvar disorders (vulvar symptoms, vulvar dermatoses, or anogenital
symptoms). In selected conditions as well, like lichen simplex chronicus [20], similar
percentages can be found. The reported incidence of clinically relevant patch test results
for patients presenting with vulvar complaints are likewise high, ranging from 16% to
54% [5–19].

Fragrances, preservatives, and topical medicaments (especially corticosteroids, neomycin,
and topical anesthetics) are the relevant allergens usually found. Although some authors
consider nickel a relevant positivity for the disease, in the majority of cases it is considered
a non-relevant allergen that simply reflects the high level of sensitization in the general
population [9,15,20].
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Table 2. Review of the studies concerning vulvar ACD.

Authors Pathologies N◦ Patients %
Positiveness

%
Relevant p.t. Allergens

Doherty et al. 1990 Vulvar itching 50 78 - nickel, fragrances, neomycin,
local anesthetics

Marren et al. 1992 Vulvar dermatoses 135 47 29
nickel, fragrances, preservatives,
ethylenediamine, topical
medicaments

Brenan et al. 1996 Chronic vulvar
symptoms 700 42 - nickel, fragrances,

ethylenediamine

Goldsmith et al. 1997 Anogenital
dermatoses 201 39 28 antibiotics, local anesthetics,

fragrances, corticosteroids

Lewis et al. 1997 Vulvar symptoms 121 58.7 49 local anesthetics, fragrances,
neomycin

Lucke et al. 1998 Vulvar dermatoses 55 65 - nickel, fragrances, medicaments,
dyes

Bauer et al. 2000 Anogenital
symptoms 351 47 34.8 nickel, fragrances, local

anesthetics

Crone et al. 2000 Vulvar dermatoses 38 47 28 fragrances, preservatives,
medicaments

Virgili et al. 2003 Vulvar lichen
simplex chronicus 61 47.5 26 nickel, preservatives, fragrances,

medicaments
Nardelli et al. 2004 Vulvar symptoms 92 38 16 medicaments

Utas et al. 2008 Vulvar itching 50 52 16 preservatives, fragrances,
medicaments

Haverhoek et al. 2008 Vulvar pruritus 43 81.4 44 preservatives, fragrances,
medicaments

Warshsoaw et al. 2008 Anogenital
dermatoses 570 44.1 27 medicaments, corticosteroids

Vermaat et al. 2008 Anogenital
dermatoses 53 66 20 fragrances, spices

O’Gorman et al. 2013 Vulvar itching 90 69 39 preservatives, fragrances,
medicaments

Al-Niaimi at al. 2014 Vulvar symptoms 282 54 49 nickel, fragrances, neomycin
Trivedi et al. 2018 Vulvar itching - 64 54 preservatives, fragrances

4.1. Sensitizers
4.1.1. Fragrances

Sensitizing fragrances have been identified in a large number of products, including
cleansers, douches, toilet paper, personal hygiene sprays, sanitary or incontinence pads,
and topical medications such as hemorrhoid creams. Fragrances are an important cause of
vulvar ACD (Table 3) (Figure 4).
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Table 3. List of the most common fragrances and medicaments responsible for vulvar ACD.

MEDICAMENTS

ANTIBIOTICS

Framycetin sulfate
Neomycin
Bacitracin
Streptomycin sulfate
Polymyxin

ANTIFUNGALS

Terconazole
Clotrimazole
Miconazole
Nystatin

CORTICOSTEROIDS

Hydrocortisone-17-butyrate
Clobetasol-17-propionate
Budesonide 0.1%
Tixocortol-21-pivalate

ANESTHETICS Esters (benzocaine, tetracaine, procaine)
Amides (dibucaine, lidocaine, cinchocaine)

BUFEXAMAE

CROTAMITON

ANTISEPTICS

Chlorhexidine
Povidone-iodone
Cetrimide
Benzethonium chloride
Mercuric chloride
Gentian violet
Phenvlmercurium salts
Thiomerosal
Potassium dichromate

FRAGRANCES

Balsam of Peru
Fragrances mix I and II
Perfume mix
Eugenol and Isoeugenol
Cinnamic aldehyde
Hydroxycitronellal
Hydroxyisohexyl 3-cyclohexene
carboldehyde

Most standard patch test series include fragrance mix I, Myroxylon pereirae (balsam
of Peru), and fragrance mix II. Fragrance mix I is composed of amyl cinnamal, cinnamyl
alcohol, cinnamal, eugenol, geraniol, hydroxycitronellal, isoeugenol, oak moss absolute,
and sorbitan sesquioleate. Fragrance mix II is composed of lyral, citral, citronellol, farnesol,
hexyl cinnamic aldehyde, and coumarin. Balsam of Peru is a naturally occurring compound
derived from the South American tree, Myroxylon pereirae. It includes benzyl acetate, benzyl
alcohol, cinnamic acid, cinnamic alcohol, cinnamic aldehyde, eugenol, and isoeugenol [21].

Sensitivity to fragrance mixes I and II, and M. pereirae has been reported in numerous
studies [5,8,11,14,17].

A retrospective, cross-sectional study including 347 patients (both male and female)
with anogenital diseases found fragrances to be the most frequent allergens [18]; M. pereirae,
fragrance mix I, and cinnamal were positive, respectively, in 26.7%, 20.6%, and 5.5% of
patients with anogenital dermatitis.

Many studies found a significant number of patients with genital ACD to be allergic
to fragrance mix I or balsam of Peru [11,14,17,22–24].

Together, these two fragrance screening agents were found to be clinically relevant in
up to 20% of patients with genital ACD [11]. In other studies, fragrance sensitization was
less frequently detected but almost always clinically relevant [15].
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4.1.2. Preservatives

Preservatives are additive substances with biostatic or biocidal power; they are added
in topical products, especially emulsions and solutions, to prevent microbial prolifera-
tion. Preservatives are often used in synergistic mixtures; the most used are the esters of
paraoxybenzoic acid (effective against fungi and molds) and formaldehyde releasers (more
effective against bacteria).

Numerous studies confirm that preservatives are a frequent cause of vulvar
ACD [6,14,15,18,21]. In a retrospective study, the preservatives most associated with
anogenital ACD were quarternium-15 (13.7%), paraben mix 12% (8.2%), methylchloroisoth-
iazolinone/methylisothiazolinone (MCI/MI) (6.9%), ethylenediamine dihydrochloride
(5.7%), and 2-bromo-2-nitropropane-1,3-diol (5.5%) [18].

The role of the ethylenediamine as an allergen is confirmed by a study in which its
positivity reached 8% [6].

Benzoic acid is reported as a frequent cause of iatrogenic ACD (particularly associated
with antifungal medication) in the genital area [25]. Isothiazolinones seem to play a
predominant role in the etiology of genital ACD [26–29]. They are found in intimate
cleansers, cleansing wipes, and detergents [30,31]; in Europe their use has been restricted
because of the high rates of sensitization.

A recent study on the association between vulvar sensitization to MI and vulvodynia
showed that repeated MI exposures can provoke allergy-driven genital pain [32].

Preservatives must be considered as a possible cause of vulvar ACD as they are always
present in topical products; it is often very difficult to trace the preservative involved.

4.1.3. Medicaments

A variety of topical medications are used, often empirically or for self-prescription, in
the management of vulvar symptoms. Corticosteroid creams/ointments, anti-itch creams,
antibiotics, antifungal creams, and hormonal creams have been implicated in vulvar ACD.

In 2008 the North American Contact Dermatitis group determined that the most clini-
cally relevant medicaments in anogenital ACD were local anesthetics, antibiotics, and corti-
costeroids. Clinically relevant reactions to anesthetics among patients with anogenital ACD
were high, with 12.5% of the patients reacting to benzocaine and 13.5% to dibucaine [18].
The “caine” anesthetics are widely recognized causes of topical medication-induced genital
ACD [10]. Esther anesthetics (benzocaine, procaine, and tetracaine) are known allergens
and cross-react with sulfa drugs, para-aminobenzoic acid, paraphenylenediamine, and
thiazide diuretics [14,33].

In patients with vulvar disease, a history of sulfa allergy or hair dye allergy can provide
diagnostic clues to the culprit allergen [14]. Unfortunately, benzocaine is frequently present
in over-the-counter topical anti-itch preparations, such as Vagisil, or antihemorrhoidal
creams [19,34]. Amide anesthetics (bupivacaine, lidocaine, dibucaine, mepivacaine, and
prilocaine) have also been reported but they seem to be less potent and less common
sensitizers [33].

As reported by several studies, neomycin is the most common allergen among top-
ical antibiotic preparations. Drugs that cross-react with neomycin include framycetin,
streptomycin, bacitracin, kanamycin, gentamicin, and tobramycin [4,5,8]. In a study
by Al-Niaimi et al., topical antibiotics (specifically neomycin and framycetin), along with
anesthetics, were the most common cause of sensitization among the 49% of clinically
relevant patch test results [15]. In a retrospective analysis, 9.7% of patients with anogenital
ACD had clinically relevant reactions to neomycin and 5.5% reacted to bacitracin [18].

Topical corticosteroids may be sensitizers, due to the steroid molecule itself or its
vehicle components. Genital contact sensitization rates for topical corticosteroids range
from 1.1% to 3.3% [17]. Positive patch tests to clobetasol and tixocortol pivalate were found
in patients using topical steroids for pre-existing dermatoses such as lichen sclerosus or
vulvar eczema [5].
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Corticosteroids were one of the most common relevant allergens in patients with
anogenital ACD; reactions to hydrocortisone-17-butyrate (13.5%), clobetasol-17-propionate
(10.8%), budesonide 0.1% (9.7%), and tixocortol-21-pivalate (6.9%) were noted. Sensitization
to topical corticosteroids should be considered in patients with vulvar dermatoses that
respond poorly to the appropriate corticosteroid therapy.

Antimycotics can cause ACD as well. Imidazoles are the most frequently prescribed
topical antifungal drugs. ACD caused by them is regarded as rare considering their high
prescription rates [35]. Among the imidazoles, miconazole is the most frequent contact
sensitizer [36]. A study showed that 1.8% of patients with positive patch test results were
sensitized to clotrimazole [10]. Clotrimazole is a synthetic, broad-spectrum, phenethyl
imidazole, and a cross-reaction between clotrimazole and miconazole was observed in
some case reports [35,36].

Terconazole was shown to affect over twice the number of patients as other antifungals,
with up to 7% sensitization [14].

Rare cases of sensitization to nystatin have also been reported [37].

4.1.4. Botanical Products

Botanical products are very popular especially due to the belief that they are safer than
synthetic products [38,39]. These products are contained in creams, vaginal suppositories,
and plugs as active principle/raw material, additives, or excipients. They are known
allergens [40–43]. Many cases of ACD due to the use of botanical extracts are described in
the literature concerning the vulvar area [13,44,45].

In an Italian study, about 60% of patients with chronic vulvar complaints reported use
of botanical products, among which 16.7% reported adverse effects to them [39].

The most commonly used medicinal plants were chamomile, Aloe vera, and
Calendula officinalis.

It must be emphasized that a considerable rate of patients who complained of cuta-
neous side effects due to natural products was not sensitized to the natural active principle.
Among the patients referring cutaneous side reactions to botanical products, only 57.1%
showed at least one positive reaction, and in testing the patients with integrative botanical
series only 28.7% relevant positivities were found. These results also suggest that the
botanical integrative series does not improve diagnostic accuracy; they should be tested
only in particular cases of strong clinical-anamnestic suspicion.

Sometimes fragrances and preservatives may be the true responsible allergens in cases
of suspected ACD attributable to herbal components.

A peculiarity of botanical extracts is the possibility of causing allergic sensitization
after excretion via urine or feces after ingestion [13].

5. Conclusions

In patients with chronic vulvar or anogenital dermatitis, the possibility of an ACD
should be taken into consideration early in the course of the disease, especially in patients
who do not respond to appropriate treatments. Prompt and accurate diagnosis of vulvar
ACD in patients with a pre-existing vulvar disease is important because their symptoms
will not improve until this diagnosis is made and appropriately managed.

To take a detailed history in patients with vulvar dermatitis and to discover relevant
allergens is crucial. We suggest initially performing patch tests with the European baseline
series and then with additional series with fragrances, preservatives, medicaments, and
botanical extracts. We also strongly recommend testing with the patients’ own products as
well [25].
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