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Photocontact Dermatitis

Domenico Bonamonte, Caterina Foti,
Francesca Ambrogio and Gianni Angelini

Photocontact dermatitis is an adverse reaction
caused by a chemical substance coming in con-
tact with the skin, that elicits an inflammatory
response after exposure to ultraviolet rays (UV)
and/or visible light [1-10]. This includes forms
of contact irritation and forms of contact allergy.

9.1 Physiopathomechanism

In general, for a photochemical reaction to occur,
the radiating energy needs to be absorbed by a
molecule (a chromophore). The chromophores
present in the skin are both endogenous (DNA,
melanin) and exogenous (drugs and other pho-
tosensitizing contactants). Each chromophore
absorbs a given wavelength (absorption spectrum)
determined by the arrangement of its atoms. The
range of action of a molecule is governed by the
capacity of a given wavelength to provoke a bio-
logical response [11]. It is well known that light
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has been arbitrarily subdivided on the basis of
its wavelengths into UVC (200-280 nm), UVB
(280-320 nm), UVA (320-400 nm) and visible
light (400-800 nm). The wavelengths that pro-
voke the activation of most photocontactants lie
in the UVA range. In fact, they penetrate more
deeply into the skin than UVB rays, and can
interact with drugs and other substances that dis-
tribute in the more proximal skin layers. For some
substances, such as halogenated salicylanilides,
the spectrum of action also extends to the UVB
band [12], while the spectrum of action of others,
like diphenhydramine, is exclusively in the UVB
range [13]. Naturally, visible light, by penetrating
down to the subcutaneous tissue, can also photo-
activate various substances.

9.1.1 Phototoxic Reactions

It is necessary, for a phototoxic reaction to
develop, (a) that the contactant reaches vital
cells, (b) that light of an adequate wavelength
penetrates the skin and (c) that energy pho-
tons be absorbed by the photocontactant [14].
Theoretically, all subjects exposed to sufficient
quantities of phototoxic substances and to light
of an adequate wavelength can develop a pho-
totoxic dermatitis [15]. In practice, however,
such manifestations are not observed in 100%
of subjects, due to both host and environmental
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factors. The quantity of substance present in the
skin is very important, for instance, and in the
case of drugs this depends on the administra-
tion route, degree of intestinal absorption, and
on the distribution and metabolism of the drug
itself. Another important factor is the quantity
of radiations that reaches the skin, that var-
ies according to the skin pigment, quantity of
hairs and thickness of the corneum. Moreover,
an increased humidity, temperature and strong
winds will also contribute to worsen the skin
damage [16].

The transfer of energy from light to a
chromophore in the skin causes electron excita-
tion, that in turn triggers the formation of lay-
ers of unstable atoms with unpaired electrons
or electron triplets. Naturally, therefore, mol-
ecules with a particular structure, often with
double bonds alternating with single bonds or
with aromatic rings, are those prone to trigger
photodynamic reactions [17]. Excited molecules
can return to the basal state following the emis-
sion of light (fluorescence or phosphorescence),
release of heat, or transfer of energy to other
molecules. This energy release can provoke
damage to macromolecules and cellular organ-
ules, as well as the formation of inflammation
mediators.

The phototoxicity mechanism is a dual one,
being both direct (oxygen-independent) and
indirect (oxygen-dependent) [1, 18, 19]. In turn,
direct phototoxicity ensues in two ways: (a) by
direct interaction of an excited chromophore
with a target site through a covalent bond (furo-
coumarins, for example, combine with a pyrimi-
dinic DNA base) [20]; (b) through the formation
of a stable phototoxic product, as occurs with
chlorpromazine [21, 22]. Indirect or photody-
namic phototoxicity can develop in two forms:
(c) a type I reaction, in which excited chromo-
phores, in their triplet state, react with oxygen to
form highly reactive free radicals that can cause
the skin damage; (d) in type II reaction, instead,
the activated chromophores transfer energy to
oxygen atoms, forming singlet oxygen. The
latter has a remarkable power to oxidize and

thereby damage cellular components. Unlike
type 1 reactions, in which the chromophore
is chemically charged, in the second type the
chromophore is not chemically altered.

Most phototoxic substances very likely act
through the photodynamic mechanism and
cause damage along various routes. The cel-
lular target of photodynamic substances varies:
topical products are more likely to damage the
keratinocytes, whereas drugs administered orally
or parenterally act on the mast cells and dermal
endothelial cells. The type of subcellular target
depends on the characteristics of the phototoxic
substance: hydrophilic substances harm the cell
membrane, whereas hydrophobic substances
spread in the cell and damage the cytoplasmic or
nuclear substances [23].

9.1.2 Photoallergic Reactions

Photoallergic contact dermatitis can be defined
as an acquired photoreactivity, depending on
a cell-mediated hypersensitivity reaction to
photosensitizing contactants. The quantity of
substance capable of eliciting a photoallergic
reaction is less than that needed to induce a pho-
totoxic reaction and often does not induce the
chemical reaction on first exposure. The histol-
ogy and morphology of a photoallergic contact
dermatitis are similar to those of an ordinary
allergic contact reaction [24], and on immuno-
histological examination, lymphocytes of the
CD4" type are present in the infiltrate [25].
Photoallergic reactions are a particular type
of cell-mediated hypersensitivity because energy
is needed to produce a photoantigen, that then
triggers the immune response. It is thought
that light converts the photocontactant into an
immunologically active product via various
mechanisms [26]. After the absorption of lumi-
nous energy, some substances, like halogen-
ated salicylanilides, chlorpromazine, bithionol,
and paraaminobenzoic acid, reach an unstable,
excited state that leads to the formation of free
radicals. The latters can combine in complexes



9 Photocontact Dermatitis 169

with covalent bonds that have a possible hap-
tenic action. Otherwise, in the presence of
albumin, free radicals can form photoadducts
with proteins, producing a complete antigen.
Alternatively, the photocontactant reaction with
UVA rays can give rise to stable photoprod-
ucts that act as haptens. Then the haptens bind
to protein vectors to form a complete antigen.
Moreover, light absorption can provoke further
alterations in the hapten-protein complex, form-
ing yet other antigens. Further exposure to light
can even cause the formation of the same pho-
toproducts, or similar compounds, from endo-
geous substances. The latter mechanism could
explain the persistent reactivity to light phenom-
enon [27, 28].

After the complete antigen has formed, the
pathogenic mechanism is the same as for ordi-
nary contact allergy [29-32].

9.2 Phototoxic Contact Dermatitis

9.2.1 Etiology

The substances responsible for phototoxic con-
tact dermatitis are reported in Table 9.1.
Furocoumarins. Furocoumarins are tricy-
clic hydrocarbons with a furan ring condensed
to a coumarin ring. They are present in various
types of plants belonging to the Umbelliferae,
Rutaceae, Moraceae, Leguminosae, and Rosaceae
families [24] (see Chap. 16). Among the various
furocoumarins isomers (denominated psoralens),

Table 9.1 The most common topical phototoxic substances

Furocoumarins

Coal and derivatives (acridine, anthracene,
phenanthrene, pyrene)

Dyes (acridine orange, eosin, acriflavin)
Buclosamide

Chlorpromazine

Fenticlor

Halogenated salicylanilides

Essential oils (bergamot, cedar, citron, sandalwood,
lavender, lime, neroli)

only those with a linear structure like psoralen
are photoactive; the angular structure, like that of
pimpinella and angelicin, annuls or reduces the
photoactivity of the compound, interfering with
the molecule binding sites (only single function
photoadducts are formed). The photoactive action
of furocoumarins is due to their ability to absorb
photons in order to form photoadducts with the
DNA pyrimidinic bases cytosine, uracyl and
thymine, above all through the 3’ and 4’ bonds
of the coumarin ring and 4’ and 5° bonds of the
furan ring. Such a bond is an instance of cycload-
duction, in which rich but short-lasting states of
energy are formed, and their dissipation is what
causes the cellular damage. The phototoxicity of
furocoumarins can also be correlated to damage
to the cell membrane caused by the production
of singlet oxygen, i.e. through a type II photody-
namic mechanism [33].

Tar and Pitch. Coal-tar derivatives, such as
acridine, anthracene, benzopyrene, phenan-
threne, and pyridine, are common photosensi-
tizing substances. Their spectrum of action is
between 320 and 430 nm. They provoke pho-
totoxicity by means of an oxygen-dependent
mechanism. Phototoxic tar dermatitis is most
frequently observed in workers using substances
to impermeabilize roofs and in road work-
ers laying asphalt. Wood tars are not generally
photosensitizers.

Dyes. The dyes responsible for phototoxic
contact dermatitis include methylene blue, fluo-
rescein, eosin, acridine orange, acriflavin, neu-
tral red, anthraquinone, toluidine blue [34, 35].
Through the absorption of visible light and UVA,
dyes cause oxidation via a type II photodynamic
mechanism and hence cell membrane damage.

9.2.2 C(linical Features

Photocontact irritant reactions are actually an
exacerbation of the normal skin response to
exposure to the sun. The resulting lesions are
intensely erythematous, sometimes edematous
or erythemato-bullous, and are strictly localized,
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Table 9.2 Clinical features of photocontact dermatitis

Features Phototoxic reaction
Incidence High

Dose Large doses needed
Occurrence on first exposure Yes

Onset after UV exposition Minutes to hours

Clinical presentation
vesicles, bullae

Sites

Residual hyperpigmentation

Histology Necrotic keratinocytes, dermal infil-
trate of lymphocytes, macrophages, and
neutrophils

Cross-reactivity None

Regression Quick

Diagnosis Clinical

the margins being confined to photoexposed
skin sites that have come in contact with the
causal agent. The patient’s subjective symptoms
are pain and burning. Hyperpigmentation is a
common sequela and can persist for weeks after
the resolution of the dermatitis, that generally
lasts a few days. Differential diagnosis must be
made with photocontact allergic dermatitis and
airborne contact dermatitis (Table 9.2) [36].

It should be remembered that window glass,
which absorbs UV radiation of wavelengths
shorter than 320 nm, will protect subjects from
phototoxic reactions linked to an action spec-
trum below 320 nm, but not from phototoxic con-
tactants with a higher action spectrum, such as
tar-derivatives and furocoumarins. Apart from the
above classic clinical picture, photocontact irri-
tant reactions can present with particular morpho-
logical aspects depending on the etiological agent.

9.2.2.1 Phytophototoxic Contact
Dermatitis

Such forms are generally observed in warmer
months, due both the greater intensity of the
sunrays and to the greater quantity of plant
photoactive compounds. The intensity of the
response to photoactive agents varies according
to various factors, such as the chemical nature
and concentration of the substance, the intensity

Sunburn-like eruption: erythema, edema,
Exposed areas with sharp limits

Intense and persistent for months

Photoallergic reaction
Low

Small doses are enough
No

2448 hours
Eczematous lesions

Exposed areas, with possible extension to
non exposed areas

Unusual and modest, lasting few days
Spongiotic dermatitis, dermal lymphohis-
tiocytic infiltrate

Common
Possible persistence/recurrence
Clinical and photopatch tests

and duration of the exposure to light, and the
skin absorption of light, that in turn depends on
the thickness of the corneum, and the quantity of
melanin and of body hairs.

The clinical pictures, both occupational and
non occupational, are prevalently erythemato-
vesico-bullous, most often localized on the
hands and forearms (Fig.9.1), or else striped
erythemato-edematous lesions scattered over
the limbs and trunk. These lesions appear after
a latent period of about 10-24 hours, and reach
the maximum expression after 1-3 days from
the harmful contact. During the autumn, the
lesions are only erythematous, featuring little or
no exudation.

Other phytophototoxic reactions include der-
matitis bullosa striata pratense and berloque
dermatitis (see Chap. 16). The former is linked
to contact with plants containing furocoumarins
and occurs if two conditions are present: the skin
must be wet, and must be exposed to the sun. The
complaint therefore develops more commonly
after sunbathing in meadows. The onset of the
eruption occurs a few hours after the contact, and
features striped erythematous and vesico-bullous
lesions in various sites, showing a bizarre distri-
bution. It persists for 8—10 days and leaves hyper-
chromic sequelae that are slow to heal. The plants
implicated vary from one nation to another.
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Fig. 9.1 Irritant phytophotocontact dermatitis due to furocoumarins in Ficus carica

Berloque dermatitis is characterized by the
presence of ‘pendant’ or ‘drop’ lesions, and is
caused by cosmetics (cologne, other perfumes)
with a fragrance base that usually contains ber-
gamot oil. There is certainly an individual sus-
ceptibility to this form of dermatitis, even if
all the aspects are not entirely clear. The clini-
cal manifestations are hyperchromic and reflect
the way the perfume dribbled down the skin.
The sites most often affected are the sides of
the neck and the arms; the trunk may also be
involved. The hyperchromic lesions, that have
a more accentuated pigmentation at the mar-
gins, have a bizarre distribution and last for
months. Diffuse forms are also possible, due
to the use of tanning creams with a furocou-
marin base. The interval between the applica-
tion of the perfume and exposure to the sun is
not more than 1-2 hours. The residual hyper-
pigmentation in phytophotocontact reactions is
due to an increased melanocytes mitotic activity,
increased number of functioning melanocytes
and increased production of melanosomes.

Workers exposed to coal tar and its derivatives
can present tar “smarts”: a reaction consisting

of burning and smarting of photoexposed sites,
associated with erythema and residual hyperpig-
mentation. The disorder, that is observed in sum-
mer months due to the higher degrees of UVA
exposure, can be caused both by volatile fumes
and by direct contact.

9.3  Photoallergic Contact
Dermatitis
9.3.1 Etiology (Table 9.3)

Antimicrobials. In the 1960s and ‘70s, the
most common photoallergens were the anti-
microbials, and foremost among these, halo-
genated salicylanilides and other halogenated
phenols (tetrachlorosalicylanilide, tribromosal-
icylanilide, dibromosalicylanilide, trichloro-
carbanilide, bithionol, hexachlorophene) added
to soaps and cosmetics. These substances are
no longer used nowadays: halogenated salicy-
lanilides cross-react among themselves and
with bithionol and hexachlorophene.
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Photosensitizing antimycotics are mainly
buclosamide, fentichlor, and bromosalicylchlo-
ranilide. Fentichlor cross-reacts with bithionol
and hexachlorophene, bromosalicylchloranilide
with tribromosalicylanilide, and buclosamide with
antidiabetics and diuretic sulfamide-derivatives
[37-39].

Sulfanilamide is also a cause of photoal-
lergy. It is currently much less commonly used
as a topical agent than in the past. Subjects
who have been allergized to sulfanilamide by
topical route must be warned never to take
sulfamide-derivatives used as drugs for systemic
use, like hypoglycemic sulfonamides (chlor-
propamide, tolbutamide) and thiazide diuret-
ics (chlorothiazide, hydrochlorothiazide) due to
cross-reactivity [40, 41]. The spectrum of action
of sulfanilamide is the UVB range.

Furocoumarins. Furocoumarins, that have
a prevalently phototoxic activity, can also
induce photocontact allergy. Some subjects
suffering from phytophoto dermatitis from
Ficus carica, after patch tests with ethanol
extract of fig leaf and with three pure psoralens
(5-methoxypsoralen, 8-methoxypsoralen, and
4’-5°-8- trimethylpsoralen) in serial dilutions
from 0.1 to 0.0001% and subsequent irradiation
with UVA, presented positive reactions to the
fig leaf and to 8-methoxypsoralen down to the
0.0001% dilution [24, 42]. Apart from cases of
spontaneous photoallergy, cases of photoallergy
to furocoumarins after PUVA therapy have been
reported in the literature [43—49]. Finally, some
authors succeeded in eliciting self-induction of
phytophotoallergy after repeated exposure to
psoralens and to parts of the Heracleum lacinia-
tum plant [50].

Fragrances. Photoallergic contact derma-
titis due to fragrances is much more rare than
the common contact allergy. Musk ambrette,
a synthetic fragrance fixative used in both the
food and cosmetic industries, has caused numer-
ous cases of photoallergy. Like the halogenated
salicylanilides, musk ambrette has also pro-
voked a persistent reaction to light in several
individuals [51, 52]. 6-Methylcoumarin (no
longer used in cosmetics), a synthetic organic

lactone structurally related to the furocoumarins,
induced rare cases of photocontact allergy,
together with oak moss, eugenol, and cinnamic
aldehyde [53].

Sunscreens. In previous years, in particular in
the USA, Scandinavia and Germany, the ingre-
dients in suncreens were among the most com-
mon photosensitizing agents [54-56]. Instead,
in a multicentric Italian study, the incidence
of photoallergy to sun filters was down in fifth
place, after topical medicaments, additives of
cosmetics, perfumes and antimicrobials [57].
These chemicals can also induce regular con-
tact allergy. Many sunscreen lotions contain two
or more active ingredients to provide a broader
spectrum of photoprotection. In the past, PABA
derivatives were the most common sensitiz-
ing sunscreens but nowadays oxybenzone is the
most common [54, 58].

Suncreens can be subdivided into two groups,
namely chemical filters that absorb ultravio-
let rays and reflective screening agents that
act as a physical barrier. The former, in turn
are distinguished according to their absorp-
tion spectrum into UVA filters (benzophenones,
dibenzoylmethanes) and UVB filters (PABA
derivatives, benzophenones, cinnamates, salicy-
lates). Currently, cinnamates and salicylates
are the most widely used, and reports of aller-
gic reactions to these are relatively low. Since
the late’90s, several new filters have been
developed and to date, only sporadic reports
of photocontact allergy and contact sensitiv-
ity have been made [9, 59-68]. Such reports are
increasing over time, however, because today
many cosmetic products, such as moisturiz-
ing, anti-wrinkle, and facial creams and other
makeup (e.g., lipstick), nail varnish, shampoo
and other cleansing products, and hair products,
contain sunscreen agents [67]. At present, the
main sunscreens responsible for photoallergic
contact dermatitis are oxybenzone or benzo-
phenone 3, octocrylene, butymethoxydibenzoyl
methane, and cinnamates [63, 64, 66, 68, 69].
Newer filters, such as Mexoryl SX® (terephtha-
lylidene dicamphor sulfonic acid), Tinosorb M®
(methylene bis-benzotriazolyl tetramethylbu-
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tylphenol or bisoctrizole), and Tinosorb S®
(bis-ethylhexyloxyphenol methoxyphenyl tria-
zine), rarely cause photoallergy. This is because
they are mostly photostable molecules used in
sunscreen mixtures. Moreover, they photosta-
bilize older photo-unstable filters, like diben-
zoyl methanes. This is why, despite the growing
employment of products containing UV filters,
there has been no parallel increase in photoal-
lergic contact dermatitis [4]. Nevertheless, some
of them can induce allergic contact dermatitis, in
particular Tinosorb M®, owing to the surfactant
decyl glucoside, used to solubilize the active
molecule of bisoctrizole [70, 71].

Non-steroidal  Anti-inflammatory — Drugs
(NSAIDs). NSAIDs, increasingly used in topi-
cal form for the relief of musculo-skeletal pain,
can be subdivided into different classes: pro-
pionic acid derivatives (ketoprofen, ibuprofen,
suprofen, tiaprofenic acid), arylacanoic acid
(diclofenac, etofenamate), oxicam (piroxicam),
and indomethacin and benzydamine [9]. The
arylpropionic derivatives have been reported to
be the group responsible for the largest num-
ber of allergic and photoallergic contact der-
matitis reactions [57, 72-75]. In particular,
ketoprofen, and related drugs (piketoprofen,
dexketoprofen) or cross-reactive substances
are those mainly responsible [66]. Ketoprofen,
recently used also in transdermal patches, often
induces severe forms of photocontact allergy,
that develop immediately after the start of treat-
ment, and can persist or recur after exposure to
the sun without any apparent further contact with
the drug: this may be explained by the fact that
after topical exposure, the drug persists in the
skin for more than two weeks [76]. There have
also been reports of cases of ectopic, connubial,
or “by proxy” contact dermatitis due to contact
with other people’s skin/hands contaminated by
ketoprofen gel or by contact with contaminated
objects, such as clothes that retain the drug even
after washing [77-81]. Photocontact allergy due
to ketoprofen is frequently associated with vari-
ous photopatch test cross-reactions: with other

arylpropionic NSAIDs (tiaprofenic acid, supro-
fen); benzophenone UV filters, mainly oxy-
benzone; fentichlor; and systemic hypolipemic
fenofibrates that induce systemic photosensitiv-
ity. Positive photopatch tests to octocrylene (UV
filter) and patch tests to fragrance mix I and to its
constituent, cinnamic alcohol, are also associated
with photoallergy to ketoprofen [63, 82—89].
Another NSAID that induces allergic and
photoallergic contact dermatitis is piroxicam,
mostly after previous contact allergy to thi-
merosal and its moiety thiosalicylic acid, since
photoproducts of piroxicam are chemically
similar to these allergenic chemicals [63, 90].
Benzydamine, used mainly in mouthwashes or
genital soaps, induces photocontact allergy that
manifests as cheilitis and dermatitis of the chin
or of the hands, respectively [63, 91].
Phenothiazine Derivatives. These are used
in some European countries as topical antihista-
mines (promethazine, isothipendyl chlorhydrate)
or muscle relaxants (chlorpromethazine), as also
chlorpromazine. The latter is used as a tran-
quilizer, but can induce photocontact allergy in
health staff handling the substance [57, 92—-102].

9.3.2 Clinical Features

Photocontact allergy can develop in subjects
of all ages. The predominant clinical aspect is
eczematous: in the acute phase the lesions are
of erythemato-edemato-vesicular, and some-
times bullous type (Figs. 9.2, and 9.3); in the
subacute or chronic phases, erythema, desqua-
mation and lichenification are most commonly
observed. The sites affected are photoexposed
areas (Fig. 9.4), although after repeated injury
even covered sites can be involved. In most
cases, avoidance of the photoallergen and of
substances that cross-react with it induces
remission of the dermatitis. However, in some
cases photosensitization persists and can lead to
chronic photodermatitis (a persistent reaction to
light).
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Fig.9.2 Bullous photoallergic contact dermatitis from topical non-steroidal anti-inflammatory drugs (Reproduced

with permission by Angelini and Coll [94])

Since phototoxic and photoallergic reactions
can manifest similar clinical characteristics, dif-
ferential diagnosis can be difficult, especially
bearing in mind that many substances can pro-
voke both types of reactions. Table 9.2 lists
some differential diagnosis elements.

9.3.2.1 Contact Phytophotoallergy
Contact phytophotosensitization to the furo-
coumarins contained in plants is not a common
observation. Nor is differential diagnosis with phy-
tophototoxic reactions always easy; in our experi-
ence, the clinical picture is comparable [24, 42].
Relative clinical differences include any involve-
ment of unexposed sites and a more modest resid-
ual pigmentation in cases of allergy. Therefore, it
is on the basis of photopatch tests that the patho-
genic mechanism needs to be identified.

9.3.2.2 Allergic Photocontact
Dermatitis Due to Promethazine
and Sulfanilamide
In some cases, photoallergizing substances
induce peculiar clinical pictures. Allergic pho-
tocontact dermatitis from promethazine features
erythematous manifestations in photoexposed
sites, that are purplish-violet in color, edema-
tous, with little or no exudation (Figs. 9.5, 9.6,
and 9.7), smooth and with minor desquamation
[93-95].

Allergic photocontact dermatitis due to
sulfamide is recognizable not only by the
intensely erythematous lesions in exposed
sites but also by large, scattered papulo-
vesicular lesions in non exposed sites and
erythemato-edemato-vesico-bullous lesions in
exposed sites (Figs. 9.8, and 9.9) [93-95].
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Fig. 9.3 Allergic photocontact dermatitis from topical
non-steroidal anti-inflammatory drugs

9.4  Chronic Actinic Dermatitis

This is a contact dermatitis-like reaction, with
an immune-mediated basis, to sunlight-induced
endogenous cutaneous antigens [103, 104].
Chronic actinic dermatitis, first described
40 years ago by Hawk and Magnus [105],
denominates a combination of various differ-
ent presentations of the same condition, such
as persistent light reactivity, actinic reticuloid,
photosensitive eczema, photosensitivity der-
matitis, and actinic reticuloid syndrome. What
these various observations have in common is
a chronic photosensitivity, progressively wors-
ening over several years with no tendency to

regression. There are three diagnostic criteria
of this complaint: (a) a persistent eczematous
eruption, associated with papules and plaques
infiltrates, affecting sun-exposed skin and some-
times extending to covered sites; (b) histology
shows a chronic eczema with or without cutane-
ous lymphoma-like changes; and (c) phototest-
ing shows a reduction in the minimal erythema
dose (MED) to UVA, UVB, and/or the visible
light range.

This condition mainly affects men aged 40 to
80 years, women accounting for only 10-22% of
cases [106]. In a study of 178 patients, the age
distribution was 6% in subjects under the age of
40, 43% in 40-59 year-olds and 51% in those
over 60 [107]. All races can be affected but in
particular Caucasians [108], and it has also been
described in association with allergic contact
dermatitis to common or airborne allergens (in
particular plant antigens, fragrances, and topical
medications), human immunodeficiency virus
(HIV) [109], and atopic dermatitis [110].

The pathogenic mechanism is not yet entirely
known. It is certainly an acquired disease, in
which environmental rather than genetic factors
play a role. Chronic actinic dermatitis is likely
a contact allergy-like, delayed-type hypersensi-
tivity response to sunlight-induced endogenous
cutaneous allergens, probably as a result of an
increased immunological reactivity induced by
airborne contact dermatitis or else a reduced
immune-suppressive capacity of photodam-
aged skin, or perhaps both factors, especially
in subjects with long term hypersensitivity to
light and airborne contactants [103]. The pres-
ence of CD8* T-cell infiltrates in damaged
skin fosters a delayed-type immune reaction,
likely to photo-induced cutaneous autoantigens.
These could be due to an altered carrier protein,
nuclear material (RNA or DNA), or a native skin
antigen (such as histidine) altered by UV radia-
tion [104].

The classic clinical picture of chronic
actinic dermatitis is that of a pruriginous
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Fig. 9.4 Allergic photocontact dermatitis

dermatitis, with eczematous lesions, often with
scaly lichenification and infiltrated plaques,
in exposed sites, largely the face, scalp, neck
(Figs. 9.10, 9.11, and 9.12), upper chest, dorsal
surfaces of the arms and the hands. In general,
the margins of the dermatitis are distinct, delin-
eating the covered skin limits, and shadowed
areas, like the depths of skin furrows, upper eye-
lids, scalp under the hair, skin under the chin,
and behind the ears, are spared. Over time, non
exposed areas may become involved. In rare,
severe cases there may also be a tendency to a
leonine face [111]. Palmar and plantar eczema
are not unusual, and in severe cases generalized
erythroderma may develop [111].

Chronic actinic dermatitis can manifest on
normal skin but is more often observed in sub-
jects with previous allergic or photoallergic

contact dermatitis; occasionally, the onset may
be observed after photosensitization due to sys-
temic drugs or after a polymorphous light erup-
tion [112].

In many cases contact allergy to oleoresins of
Compositae plants (especially chrysanthemum),
phosphorus sesquisulfide, rubber, colophony,
fragrances, and sunscreens is also present [111].
Photoallergic contact dermatitis is possible, but
more rarely observed.

The disease has a chronic course, and the
probability of resolution after 5 years is 10%,
after 10 years 20% and after 15 years 50%
[113]. Contact allergy, with positive patch tests
to 1 or more substances, aggravates the progno-
sis. In the most serious cases there are also psy-
chological disturbances, and even suicide has
been reported [111]. There does not seem to be a



9 Photocontact Dermatitis 177

Fig. 9.5 Allergic photocontact dermatitis from promethazine: purplish-violet edematous lesions (Reproduced with

permission by Meneghini and Angelini [102])

risk of evolution to lymphomas [114], although
this risk could be increased if the disease is
treated with immunosuppressants [115].

Histology shows epidermal spongiosis, acan-
thosis and sometimes hyperplasia, with perivas-
cular lymphocytic infiltrates in the upper dermis.
Immunophenotypic markers are helpful to dif-
ferentiate chronic actinic dermatitis from cuta-
neous T-cell lymphoma: in the former there is a
predomination of CD8 +cells, and in the latter of
CD4 +cells [103].

The diagnosis relies on the clinical history,
examination, phototests and patch tests. As
regards phototests, a reduction of the MED to
UVB is observed in nearly all patients, in many

patients to UVA, and only in few cases to vis-
ible light. Photopatch tests may be done if there
is suspected allergy to sunscreens, but must not
be performed in patients in whom a very low
dose of UVA, as is usually employed for these
tests (below 5J cm?), causes an abnormal ery-
thematous response [107]. Differential diagnosis
must be made with allergic, photoallergic and
airborne contact dermatitis and with photoaggra-
vated skin diseases.

The clinical management involves topical
treatments, informing the patient of the need to
avoid sunlight and various allergens as much as
possible, and in severe cases, phototherapy or sys-
temic immunosuppressive treatment [107, 116].
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Fig.9.6 Allergic photocontact dermatitis from promethazine: purplish-violet edematous lesions (Reproduced with

permission by Bonamonte and Coll [101])

9.5 Diagnosis and Management

The diagnosis of photocontact dermatitis is
based on clinical-morphological criteria and
on a history of exposure to photosensitizing
agents. For diagnostic-etiopathogenic purposes
phototests and photopatch tests are essential
[117-119]. The latter must be performed in all

patients, including children, with photoderma-
titis, photoaggravated dermatitis, intolerance
to sunscreens, or exposure to NSAIDs [4, 66,
68]. In subjects with chronic actinic dermatitis,
polymorphic light eruption, and cutaneous lupus
erythematosus, photopatch tests serve to exclude
allergies, to UV filters for example. In these
cases with a reduced UV sensitivity threshold,



9 Photocontact Dermatitis 179

Fig.9.7 Allergic photocontact dermatitis from promethazine used to treat the hands eczema

Fig.9.8 Allergic photocontact dermatitis due to sulfamide used to treat a skin wound
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Fig.9.9 Allergic photocontact dermatitis due to sulfamide used to treat a skin wound (Reproduced with permission
by Angelini and Coll [94])

Fig.9.10 Chronic actinic dermatitis
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Fig.9.11 Chronic actinic dermatitis

Fig.9.12 Chronic actinic dermatitis
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Table 9.3 Topical photoallergens

Halogenated antimicrobials

Chlorhexidine

Hexachlorophene

Chlorosalicylamide

Buclosamide

Fenticlor (bis-(2-hydroxy-5-chlorophenyl) sulphide
4’,5-Dibromosalicylanilide
Tetrachlorosalicylanilide

Bithionol (2,2’-thiobis (4,6-dichlorophenol))
Tribromosalicylanilide

Trichlorocarbanilide

Triclosan

Plants
Ficus carica
Compositae
Lichens
Frullania

Furocoumarins
Psoralen
8-Methoxypsoralen
5-Methoxypsoralen

Sunscreens

PABA (p-aminobenzoic acid)
Benzophenone-3

Benzophenone-10
Butylmethoxydibenzoylmethane (Parsol 1789)
Dimethoxane
2-Ethoxyethyl-p-methoxycinnamate
Glyceril-p-aminobenzoate

4- Isopropyldibenzoylmethane (Eusolex 8020)
3-(4-Methylbenzylidene)-camphor (Eusolex 6300)
Octylmethoxycinnamate (Parsol MCX)
Octocrylene (Eusolex OCR)

Fragrances

Musk ambrette
Musk xylol

Methyl coumarin
Oak moss

Eugenol

Cinnamic aldehyde

Non steroidal anti-inflammatory drugs
Ketoprofen

Ibuproxam

Tiaprofenic acid

Surprofen

Piroxicam

Benzidamine

Diclofenac

Colors

Brilliant lake red R
Erythrocin-AL
Lithol red-CA
Permanent orange
Toluidine red

Fenothiazines
Chlorpromazine
Promethazine

Others
Sulphanilamide
Benzocaine
Benzidamine
Chlormercaptodicarboximide
Coal tar derivatives
Dibucaine
Diphenhydramine
Quinine sulphate
Stilbenes

Thiourea
Dimethylthiourea

photopatch tests must be performed together
with phototests, in order to plan an adequate UV
dosage for the photopatch tests [120].

Apart from treating the dermatitis, patients
must avoid exposure to the sun, and are recom-
mended to wear photoprotective clothing/devices
since photosensitizing substances can persist in
the skin for days. The use of UV filters, being
one of the commonest causes of photoallergy,
is not advised unless they are just physical fil-
ters (titanium dioxide and zinc oxide) that do not
induce contact allergy or photoallergy.

Once the allergen implicated has been identi-
fied, all the substances that may cross-react with
it must also be avoided. This is a major problem
if it includes all substances with a benzophenone
ring, namely ketoprofen, other arylpropionic
derivatives, UV filters (oxybenzone, octo-
crylene) and oral fenofibrates: particular care
must therefore be taken when selecting cosmet-
ics and all products containing UV filters.

Usually, window glass does not protect
against phototoxic and photoallergic reactions,
since ordinary glass (3 mm thick) only protects
against UV rays at less than 320 nm. Patients
are advised to wear dark clothing with a weave
pattern of the fabric. The sunless tanning agents
are not protective despite the fact that they make
the skin tone a little darker.

Photocontact dermatitis can be very dis-
tressing for patients, especially if the substance
implicated is not identified or else is ubiquitous
in the environment, in which cases the dermati-
tis may have a significant impact on their quality
of life .
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