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Photoallergic Contact Dermatitis:

No Fun in the Sun
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PRACTICE POINTS

. Photoallergic contact dermatitis (PACD) presents clini-
cally and histologically similar to allergic contact der-
matitis but is concentrated in sun-exposed body sites.

. Sunscreens currently are the most common photoal-
lergens in North America, whereas topical nonste-
roidal anti-inflammatory drugs are more common
culprits in Europe.

. Photopatch testing is required to diagnose PACD;
however, it is infrequently performed, and there cur-
rently are no North American consensus guidelines.

Photoallergic contact dermatitis (PACD) is a form of allergic contact
dermatitis that occurs due to the interaction between a topically
applied chemical and exposure to UV radiation. It can be difficult
to identify and requires photopatch testing (PPT) for definitive diag-
nosis. In this article, we provide an overview of PACD, including
clinical features, the most common photoallergens, and why cases
may go undiagnosed.
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hotoallergic contact dermatitis (PACD), a sub-

type of allergic contact dermatitis that occurs

because of the specific combination of exposure
to an exogenous chemical applied topically to the skin
and UV radiation, may be more common than was
once thought.! Although the incidence in the general
population is unknown, current research points to
approximately 20% to 40% of patients with suspected
photosensitivity having a PACD diagnosis.? Recently, the
North American Contact Dermatitis Group (NACDG)
reported that 21% of 373 patients undergoing pho-
topatch testing (PPT) were diagnosed with PACD?

however, PPT is not routinely performed, which may
contribute to underdiagnosis.

Mechanism of Disease

Similar to allergic contact dermatitis, PACD is a delayed
type IV hypersensitivity reaction; however, it only occurs
when an exogenous chemical is applied topically to the
skin with concomitant exposure to UV radiation, usu-
ally in the UVA range (315400 nm).** When exposed to
UV radiation, it is thought that the exogenous chemical
combines with a protein in the skin and transforms into
a photoantigen. In the sensitization phase, the photo-
antigen is taken up by antigen-presenting cells in the
epidermis and transported to local lymph nodes where
antigen-specific T cells are generated.” In the elicitation
phase, the inflammatory reaction of PACD occurs upon
subsequent exposure to the same chemical plus UV radia-
tion.* Development of PACD does not necessarily depend
on the dose of the chemical or the amount of UV radia-
tion.® Why certain individuals may be more susceptible
is unknown, though major histocompatibility complex
haplotypes could be influential.”®

Clinical Manifestations

Photoallergic contact dermatitis primarily presents in sun-
exposed areas of the skin (eg, face, neck, V area of the
chest, dorsal upper extremities) with sparing of naturally
photoprotected sites, such as the upper eyelids and naso-
labial and retroauricular folds. Other than its characteristic
photodistribution, PACD often is clinically indistinguish-
able from routine allergic contact dermatitis. It manifests
as a pruritic, poorly demarcated, eczematous or some-
times vesiculobullous eruption that develops in a delayed
fashion—24 to 72 hours after sun exposure. The dermati-
tis may extend to other parts of the body either through
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spread of the chemical agent by the hands or clothing or
due to the systemic nature of the immune response. The
severity of the presentation can vary depending on mul-
tiple factors, such as concentration and absorption of the
agent, length of exposure, intensity and duration of UV
radiation exposure, and individual susceptibility.* Chronic
PACD may become lichenified. Generally, rashes resolve
after discontinuation of the causative agent; however,
long-term exposure may lead to development of chronic
actinic dermatitis, with persistent photodistributed eczema
regardless of contact with the initial inciting agent.’

Differential Diagnosis

The differential diagnosis for patients presenting with
photodistributed dermatitis is broad; therefore, taking a
thorough history is important. Considerations include age
of onset, timing and persistence of reactions, use of topi-
cal and systemic medications (both prescription and over-
the-counter [OTC]), personal care products, occupation,
and hobbies, as well as a thorough review of systems.

It is important to distinguish PACD from phototoxic
contact dermatitis (PTCD)(also known as photoirritant
contact dermatitis)(Table). Asking about the onset and tim-
ing of the eruption may be critical for distinction, as PTCD
can occur within minutes to hours of the first exposure to
a chemical and UV radiation, while there is a sensitization
delay in PACD.® Phytophotodermatitis is a well-known
type of PTCD caused by exposure to furocoumarin-
containing plants, most commonly limes.?” Other causes
of PTCD include tar products and certain medications."
Importantly, PPT to a known phototoxic chemical should

never be performed because it will cause a strong reaction
in anyone tested, regardless of exposure history.

Other diagnoses to consider include photoaggravated
dermatoses (eg, atopic dermatitis, lupus erythemato-
sus, dermatomyositis) and idiopathic photodermatoses
(eg, chronic actinic dermatitis, actinic prurigo, polymor-
phous light eruption). Although atopic dermatitis usually
improves with UV light exposure, photoaggravated atopic
dermatitis is suggested in eczema patients who flare with
sun exposure, in a seasonal pattern, or after phototherapy;
this condition is challenging to differentiate from PACD
if PPT is not performed.”” The diagnosis of idiopathic
photodermatoses is nuanced; however, asking about the
timeline of the reaction including onset, duration, and
persistence, as well as characterization of unique clinical
features, can help in differentiation.”® In certain scenarios,
a biopsy may be helpful. A thorough review of systems will
help to assess for autoimmune connective tissue disorders,
and relevant serologies should be checked as indicated.

Diagnosis

Histologically, PACD presents similarly to allergic contact
dermatitis with spongiotic dermatitis; therefore, biopsy
cannot be relied upon to make the diagnosis.® Photopatch
testing is required for definitive diagnosis. It is reasonable
to perform PPT in any patient with chronic dermatitis
primarily affecting sun-exposed areas without a clear
alternative diagnosis.'*® Of note, at present there are
no North American consensus guidelines for PPT, but
typically duplicate sets of photoallergens are applied to
both sides of the patient’s back and one side is exposed

Comparison of Phototoxic and Photoallergic Contact Dermatitis

Phototoxic (irritant)

Characteristic contact dermatitis

Photoallergic
contact dermatitis

Affected individuals Anyone (first exposure)

Previously sensitized individuals

Time to onset after exposure Minutes to days

Hours to days (usually 24-72 h)

Mechanism of disease

Direct damage from the combination
of a chemical and sunlight

A chemical and sunlight interact to
create a photoallergen that causes
T-cell-mediated damage

Action spectrum UVA

UVA (primarily)

Clinical presentation

Exaggerated sunburn reaction,

Eczematous or vesiculobullous

bullae, hyperpigmentation

Causative agents

Tar, furocoumarins (plants,
medications, fragrances)

Sunscreens, medications, fragrances

Cross-reactivity None Possible
Histology Necrotic keratinocytes Spongiosis
Diagnosis Clinical Photopatch test
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to UVA radiation. The reactions are compared after 48
to 96 hours.”® A positive reaction only at the irradiated
site is consistent with photoallergy, while a reaction of
equal strength at both the irradiated and nonirradiated
sites indicates regular contact allergy. The case of a reac-
tion occurring at both sites with a stronger response at
the irradiated site is known as photoaggravated contact
allergy, which can be thought of as allergic contact der-
matitis that worsens but does not solely occur with expo-
sure to sunlight.

Although PPT is necessary for the accurate diagno-
sis of PACD, it is infrequently used. Two surveys of 112
and 117 American Contact Dermatitis Society members,
respectively, have revealed that only around half per-
formed PPT, most of them testing fewer than 20 times
per year.'®? Additionally, there was variability in the
test methodology and allergens employed. Nevertheless,
most respondents tested sunscreens, nonsteroidal anti-
inflammatory drugs (NSAIDs), fragrances, and their
patients’ own products.'®” The most common reasons for
not performing PPT were lack of equipment, insufficient
skills, rare clinical suspicion, and cost. Dermatologists
at academic centers performed more PPT than those in
other practice settings, including multispecialty group
practices and private offices.'® These findings highlight
multiple factors that may contribute to reduced patient
access to PPT and thus potential underdiagnosis of PACD.

Common Photoallergens
The most common photoallergens change over time in
response to market trends; for example, fragrance was
once a top photoallergen in the United States in the
1970s and 1980s but declined in prominence after musk
ambrette—the primary allergen associated with PACD at
the time—was removed as an ingredient in fragrances.'®
In the largest and most recent PPT series from North
America (1999-2009),* sunscreens comprised 7 of the
top 10 most common photoallergens, which is consis-
tent with other studies showing sunscreens to be the
most common North American photoallergens.”* The
frequency of PACD due to sunscreens likely relates to
their increasing use worldwide as awareness of pho-
tocarcinogenesis and photoaging grows, as well as the
common use of UV filters in nonsunscreen personal
care products, ranging from lip balms to perfumes and
bodywashes. Chemical (organic) UV filters—in par-
ticular oxybenzone (benzophenone-3) and avobenzone
(butyl methoxydibenzoylmethane)—are the most com-
mon sunscreen photoallergens.>” Para-aminobenzoic
acid was once a common photoallergen, but it is no lon-
ger used in US sunscreens due to safety concerns.’? The
physical (inorganic) UV filters zinc oxide and titanium
dioxide are not known photosensitizers.
Methylisothiazolinone (MI) is a highly allergenic
preservative commonly used in a wide array of per-
sonal care products, including sunscreens.* In the most
recent NACDG patch test data, MI was the second most

WWW.MDEDGE.COM/DERMATOLOGY

FINAL INTERPRETATION

common contact allergen.”® Allergic contact dermatitis
caused by MI in sunscreen can mimic PACD.* In addition,
MI can cause photoaggravated contact dermatitis, with
some affected patients experiencing ongoing photosensi-
tivity even after avoiding this allergen.?** The European
Union and Canada have introduced restrictions on the
use of MI in personal care products, but no such regula-
tory measures have been taken in the United States to
date.25'31’32

After sunscreens, another common cause of PACD
are topical NSAIDs, which are frequently used for mus-
culoskeletal pain relief. These are of particular concern in
Europe, where a variety of formulations are widely avail-
able OTC.* Ketoprofen and etofenamate are responsible
for the largest number of PACD reactions in Europe.?%
Meanwhile, the only OTC topical NSAID available in the
United States is diclofenac gel, which was approved in
2020. Cases of PACD due to use of diclofenac gel have
been reported in the literature, but testing in larger popu-
lations is needed.?*%

Notably, ketoprofen may co- or cross-react with cer-
tain UV filters—oxybenzone and octocrylene—and the
lipid-lowering agent fenofibrate due to chemical similari-
ties*0** Despite the relatively high number of photoal-
lergic reactions to ketoprofen in the NACDG photopatch
series, only 25% (5/20) were considered clinically relevant
(ie, the allergen could not be verified as present in the
known skin contactants of the patient, and the patient
was not exposed to circumstances in which contact with
materials known to contain the allergen would likely
occur), which suggests that they likely represented cross-
reactions in patients sensitized to sunscreens.?

Other agents that may cause PACD include antimicro-
bials, plants and plant derivatives, and pesticides.>*!® The
antimicrobial fentichlor is a common cause of positive
PPT reactions, but it rarely is clinically relevant.*

Treatment

The primary management of PACD centers on identi-
fication of the causative photoallergen to avoid future
exposure. Patients should be educated on the various
names by which the causative allergen can be identi-
fied on product labels and should be given a list of safe
products that are free from relevant allergens and cross-
reacting chemicals.”® Additionally, sun protection edu-
cation should be provided. Exposure to UVA radiation
can occur through windows, making the use of broad-
spectrum sunscreens and protective clothing crucial.
In cases of sunscreen-induced PACD, the responsible
chemical UV filter(s) should be avoided, or alternatively,
patients may use physical sunscreens containing only
zinc oxide and/or titanium dioxide as active ingredients,
as these are not known to cause PACD.*

When avoidance alone is insufficient, topical corticoste-
roids are the usual first-line treatment for localized PACD.
When steroid-sparing treatments are preferred, topical
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calcineurin inhibitors such as tacrolimus and pimecrolimus
may be used. If PACD is more widespread and severe, sys-
temic therapy using steroids or steroid-sparing agents may
be necessary to provide symptomatic relief.*

Final Interpretation

Photoallergic contact dermatitis is not uncommon, partic-
ularly among photosensitive patients. Most cases are due
to sunscreens or topical NSAIDs. Consideration of PPT
should be given in any patient with a chronic photodis-
tributed dermatitis to evaluate for the possibility of PACD.
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