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Background: Evaluation of possible photoallergic contact dermatitis in at-risk populations is often
not undertaken, and an agreed methodology for investigation is uncommonly used.

Objectives: We conducted a retrospective multicentre study to determine the prevalence of photo-
allergic contact dermatitis in Italy.

Methods: A total of 1082 patients with histories and clinical features suggestive of photoallergic
contact dermatitis were evaluated. All the patients had undergone photopatch testing with allergens
proposed for Italy as well as other substances suggested by each patient’s personal history.

Results: 234 patients (21.6%) were positive to at least one test substance of the standard photopatch
testing series or to added substances. 234 patients (21.6%) were positive to at least one substance
with a total of 290 reactions. 204 of the reactions were typically photoallergic; 68 reactions were
allergic and within this group 10 were photoaugmented reactions; 18 reactions were considered to be
phototoxic.

Conclusion: The predominant group of photoallergens was drugs, followed by organic UV filters and
antimicrobial agents.
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Cases of photoallergic contact dermatitis, caused by
the exposure to ultraviolet (UV) radiation on top-
ically applied chemical substances, are uncommonly
encountered in clinical practice, accounting for
about 10% of all photodermatoses (1). The preva-
lence of photoallergic contact dermatitis in the gen-
eral population is unknown. Many substances have
been described as ‘photoallergens’, for example
halogenated salicylanilides, sulfonamides, and musk
ambrette, but the incidence of reactions has varied
over the years as they have been excluded from use
or largely replaced by other substances in cosmetics,
pharmaceutical, and industrial products.

Photopatch testing is the clinical investigation
for evaluating suspected photoallergic contact
dermatitis but is underused in Europe and world-
wide. There is a lack of standardization in photo-
patch testing throughout Europe. Although there
have been some attempts at uniformity in the past
(1-8), even the most recent literature shows signi-
ficant differences in methodology (9—12): agents
used, their test concentration, and interpretation
of results. An agreed methodology should respond
to local photoallergen exposure patterns. Only
a few published studies have dealt with the inci-
dence of photocontact allergy in Italy. In our 1996
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multicentre survey of photoallergic contact derma-
titis, we attempted to evaluate and standardize
diagnostic methods (7). In this study, we tried to
standardize photopatch testing after a decade of
monitoring changes in the epidemiology of old
and new photoallergens.

Patients and Methods

A total of 1082 patients, recruited from eight
centres (Table 1) with histories and clinical fea-
tures suggestive of possible photoallergic contact
dermatitis, were assessed.

It was agreed that the primary inclusion crite-
rion should be dermatitis predominantly affecting
light-exposed sites, with or without a personal
history of sunscreen and/or topical non-steroidal
anti-inflammatory drugs reaction. Photopatch
testing was also considered in patients with con-
firmed chronic actinic dermatitis and individuals
with a photosensitive eruption without any overt
manifestations of dermatitis.

All patients were tested using the series (Table 2)
(available through Lofarma, Firma, Hermal-
Trolab, or Chemotechnique) proposed in 2004 by
the Societa Italiana di Dermatologia Allergolog-
ica Professionale e Ambientale (SIDAPA), which
was based on a European study (13), together with
other allergens indicated by the history of each
patient. The additional agents used varied among
centres. All allergens were diluted in accordance
with published information (13).

In our previous multicentre study, photopatch
testing focused on topical drugs and organic
UV filters and included products suggested by
the patient (14-18).

As drometrizole trisiloxane was unavailable on
the market, the commercial sunscreen Anthelios™
XL 50+ from LaRoche Posay (Milan, Italy) was
tested, and a reaction was considered to have
occurred to drometrizole trisiloxane if there was
a reaction to the commercial product but not to
the other available ingredients of it.

The procedure for photopatch testing involved
the application of the photoseries of allergens in
duplicate for 2 days to the skin on the upper back,

Table 1. Centres participating in the study

Centre Tested patients Positive patients
Genova 174 38
Verona 223 70
Roma 92 22
Bologna 29 5
Firenze 84 38
Bari 78 20
Milano 319 89
Napoli 43 15

avoiding 3-5 cm on either side of the spine in
1.Q. Chambers™ (Chemotechnique Diagnostics,
Malmo, Sweden). At D2, both series were
removed and any reaction recorded. Then, with
one series covered by opaque material, the other
was irradiated with 5 J/cm®> UVA (previously
3-10 J/cm?) measured by a radiometer (PUVA
meter; Waldmann, VS-Schwenningen, Germany)
used for PUVA therapy. Further readings were
made at D4 (2D postirradiation) according to
the International Contact Dermatitis Research
Group scheme. In cases where there was a slight
erythema, an additional reading was made at D7.

As the type of lamp used for photoirradiation
of allergens may affect the findings (17), PUVA
fluorescent lamps were chosen because of their
availability, reproducible spectrum, and beam
uniformity even though they do emit a small
percentage of UVB.

Reactions were interpreted according to the fol-
lowing scheme:

(1) Photocontact allergy was diagnosed when
only the irradiated allergen was positive
and the other did not show any reaction.
It was agreed that a positive reaction to
an allergen after irradiation in the presence
of negative controls strongly supported
a photoallergic mechanism.

(2) Contact allergy was diagnosed when aller-
gens in both irradiated and control panels
were positive.

(3) Negative when unirradiated and irradiated
sites were negative.

(4) Photoaugmented contact reaction (contact
reaction stronger in the irradiated panel
than in the unirradiated site).

(5) Photoinhibited contact reaction (contact
reaction weaker in the irradiated panel than
in the unirradiated site).

(6) Phototoxic type (occurring in photoirradi-
ated panel showing a decrescendo pattern).

(7) Irritant reaction (occurring in one or both
panels showing a decrescendo pattern).

Finally, to determine relevance, patients with
positive reactions were re-evaluated on the basis
of their clinical history, presence of the allergen,
and the existence of an appropriate temporal rela-
tionship between UV exposure and the appear-
ance of dermatitis.

Results

Our study population of 1082 patients had a mean
age of 44.27 years (1686 years) with a median
age of 41 years; females predominated (602;
55.6%) over males (480; 44.4%).



105

PHOTODERMATITIS IN ITALY

Contact Dermatitis 2008: 59: 103108

‘proe orozuaqoutwe-n.nd ‘ygyd soweN AredudorduoN [euoneuldiu] ‘NNJ SIUIPaISu] ONowso)) JO AINJB[OUIWON] [BUONIBUINU] ‘DN (901AIdS SI0BIISQY [Bo1Way)) ‘SYD

UO-/-UALN-G*¢*[-8IIP [t p]O[PAIIqRZE-6-RIYI-9X( [-OXOIP-(1

01 #-06-CT€9E ‘0 1-1Ayau-6-[ouaptAyiow(ourwe|A-g-urpliAd)-AxoIpAy]-g-(48) WedTXOII]
01 JIqeiearu) 9yeozuaq[ourwe[[Kudyd(jAyroworonyjin)-¢] -z 1A41a(Ax0Y10AX0IpAY-7)-T JlBWERUJOI]
d1eUO0ON|IIP
1’0 0-1S-CLY81 SUIPIXaYIOIYD
S ¢-0C-101 SPHIUBQIRI0IO[YOL- Hh ¢ UBQIBIO[OLLL,
01 v-€T-L6 (JouaydoIo[yo-)sIqoudAyjow-, 7°g asuaydolopyai(
01 L~L8-09 aurure-g-uedoxd(j£-o 1-uizerroueyd-HO )- [-[Aylowp-N ‘N auiZeyjowWolJ
S J[qe[reArU) oprwreuedord[[Ausyd(jAdoidiAyiow-g)-]-7-AX0IpAY-N wexoxdnqy
S 1-LT-L89S1 proe osrouedoid[jAudyd(jAdoadiAyow-7)-4]-7 uojoxdnqy
1
¢¢
S $-ST-1L02C proe o1ouedoid(jAuaydjfozuaq-¢)-¢ udjordolay]
I L-8I-L6 (ouoydoIo[yoIp-9°4)siqoryi-, 7 jouonyrg
I S-¥T-L6 apyns(jAueydoofyo-g-LxorpAy-g)sig To[yonuag
SI Sy
wnjejonad
01 T6TT Xo[osnyg €-LL-99%S ABWRUUIAXOYIOW-1, [AXY[AYIR-T IBWBUUIAXOYJOW [AXY[AYIT
pIoe oruojns
0l CEC xaosnyg L-18-€0SLT pioe druoj[ns-g-o[ozeprurzuaqAusyd-g 9]0ZepIuIZUaq[AUaYJ
S ADO xoosnyg $-0€-L619 19189 [AXaU[AY}e-T ‘-[Auaydip-¢ c-ourko-g ‘proe orouadoid-g QU000 QUILAID010()
-[1fuexopstp[Axo([A[is|Ayrowin)]- 1 -[Ayrowena)-¢ ¢ ¢ 1]
S S[OZLNE[IS 8-pS-€€96C1 -€-1Aew-]-9-[Ayrow-4-(14-7-10Z.1N0ZUdq-Y7)-T ‘[oUayd QUBXO[ISLI} 9[0ZLI}aWoI(]
S SINH Xo[osng 6-9S-811 19159 [AXIUO[OAD[AYIOWILI-G CCE ‘-AXOIPAY-7 ‘Plok d10ZUdyg dJB[BSOWOH dle[BSOWOH
01 09¢$ Xo[osng L-LS-T€1 JuouaydozudqAXoyI1oW--AX0IPAY-7 QuozZuaqAxQ ¢-ououaydozuag
Jueyjow[A0ZuUdqIpAXOyIoW
01 0206 xo[osnyg 1-60-95€0L  Quorp-¢*[-ouedoid(jAudydAxoyiow-)-¢-[[Auayd(JAyaAypowip-1°1)-4]- 1 oUOZUAQOAY 1fing
01 L009 xdjosnyg €-20-S¥TIT 9120ZUq(OUIWE[AYIAWIP)-{7 [AXOY[ATIO-T Vavd [Apewip [AxoyAyg
S 0-€1-0S1 PIOE dloZusqoultie-f PIOB SI0ZUSqOUTY vavd
01 P-L1-1+91 Juouaydozuaq[Ay1aw- , {-AX0YJoW-{-AX0IPAY-T QUOUIXIIAl 01-ououaydozuag
01 00019 uedoloH 0oN Z-01-L191L dewreuuAxoyow-d [K1uadosy deweuuAxOoyIowW-d [KWROS]
79 Juo-¢ Joydures
01 00€9 xe[osng  -g018¢/6-Ly-1989¢  -ueaday[] g g]opohorq[ausiliew(jAusydiAyiow-)]-¢-[Ayowin-, L [-(F) oudPIAZudqIAIdW-§
19159 (JAXU[AYIR-T)SLI
Y OST.L [auafy 0-66-CC188 ‘SL(ouIINALI-9 K Z-oUIZeI-G ¢ ] )- §° 4"y ‘Plok dlozuog ouozeLn [AxoyiAyig
01 9-S-590% PIOB JIUOJ[NSIUSZUIQAXOYIOW-Z-AXOIPAY-H-]K0ZUQ-G QU0ZuqoSsINS p-ououaydozuog
(%) wnyejonad sowreu SVD SOWIBU [BOIWAYD UOWWO)) NNI IDNI
JOIYIA 191)0/apeIlL

(VdVAIS) 9[e1usIquIy 9 9[BUOISSJOIq BOIS0[0SI9[Y BISO[0IBWLId(T Ip BUBIEI] ©I0100S Aq pasodoid sarias ourjoseq :$3s9) yoyedoloyd 'z 9/quL



106 PIGATTO ET AL.

Contact Dermatitis 2008: 59: 103—108

The majority of the patients were referred to
our clinical centres for problems of dermatitis on
light-exposed sites (492 patients; 45.47%) or intol-
erance to UV filters or anti-inflammatory drugs
(413 patients; 38.17%). There was also a small
group with confirmed chronic actinic dermatitis
(29 patients; 2.68%) and a heterogeneous group
of patients with an undetermined photosensitive
eruption (148 patients; 13.68%). We did not
include patients with abnormal UVA sensitivity
in this study.

A total of 234 patients (21.6%) were positive to
at least one substance (Table 3) with a total of 290
reactions. About 204 of the reactions were typ-
ically photoallergic; 68 reactions were allergic
and within this group, 10 were photoaugmented
reactions; and 18 reactions were considered to be
phototoxic. The predominant group of photoal-
lergens was drugs, followed by organic UV filters.

Current clinical relevance was found to be high
(75% of the positive allergens) for almost all the

Table 3. Photopatch test results

drugs and UV filters but low for perfumes and
antimicrobials (Table 3).

Discussion

Most of our patients were female, but with respect
to the total number of participants with photo-
dermatitis, the proportion of male patients
compared with female patients affected by photo-
contact dermatitis was greater than ordinary con-
tact dermatitis. Photodermatitis is more frequent
in the fifth decade of life, perhaps because for out-
door activities and hobbies.

The most frequent photoallergen was keto-
profen with 110 photoallergic results. It is an
arylpropionic-derivative topical anti-inflammatory
drug, which is widely used in the Mediterranean
area on minor injuries. Ketoprofen is established
as an important photosensitizer causing cutane-
ous reactions with a frequency estimated between
0.008% and 0.023% (18). These reactions are

Photoallergic Allergic contact
Total positive  type 1 positive  dermatitis Irritative / Current

Allergen reactions reactions (photoaugmentated)  phototoxic reactions  relevance
Arylpropionic derivatives 116 102 14 100

Ketoprofen 110 97 13

Ibuproxam 5 4 1

Ibuprofen 1 1
Octocrylene 23 14 9 18
Piroxicam 19 10 3 6 18
Fentichlor 16 10 3 4 1
Benzophenone-10 16 9 7 14
Benzophenone-3 15 9 6 13
Ethylhexyl methoxycinnamate 13 10 2 1 11
Promethazine 12 3 3 12
Butyl methoxydibenzoylmethane 9 5 4 8
Fragrance mix I 8 5 3 1
Drometrizole trisiloxane 5 5 5
Trichlorocarbanilide 5 1 3 1 0
Isoamy p-methoxycinnamate 4 3 1 4
Dichlorophene 4 1 3 2
Benzophenone-4 3 2 1 3
Bithionol 3 2 1 0
Chlorhexidine digluconate 3 2 1 3
PABA 2 2 2
Musk mix 2 1 1 0
Tribromosalicylanilide 2 1 1 0
Ethylhexyl triazone 2 1 1 1
Polyethylene glycol-25 PABA 1 1 1
Sesquiterpene lactone mix 1 1 0
4-methylbenzylidene camphor 1 1 0
Ethylhexyl dimethyl PABA 1 1 1
Thiourea 1 1 1
Triclosan 1 1 0
6-methyl coumarin 1 1 0
Etofenamate 1 1 1
Homosalate 0 0 0
Phenylbenzimidazole sulfonic acid 0 0 0
Total 290 204 68 (10) 19 220 (75%)

PABA, para-aminobenzoic acid.
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mediated by UV-induced decomposition pro-
ducts of ketoprofen that peroxidate membrane
lipids of cutaneous cells and provoke the forma-
tion of new antigens (19, 20). Phototoxic reac-
tions to ketoprofen were absent in our patients.
However, simple allergic reactions were common,
and these reactions were persistent; accordingly,
we propose to reduce the concentration of keto-
profen in the testing material from 5% to 2.5%
or, in particular cases, down to 1% to avoid strong
reactions. The other arylpropionic drugs — ibu-
proxam and ibuprofen — caused fewer reactions
(five and one, respectively) and, therefore, can con-
tinue to be tested at a concentration of 5%.

The second most frequent drug causing reac-
tions was piroxicam with 10 photoallergic and 6
phototoxic reactions followed by promethazine,
a topical antihistamine widely self-prescribed in
Italy for the treatment of sunburn and insect bites.
Promethazine also showed a high prevalence of
phototoxic reactions (6 of a total of 19 reactions)
versus photoallergic reactions (three positives).
Promethazine and piroxicam together accounted
for almost all the phototoxic reactions (12 of 14
reactions).

Reactions to organic UV filters were more com-
mon (95 positives) than in our previous survey (7),
but almost half of the UV filters reactions were of
a simple allergic type. Octocrylene was the prime
allergen of this group. It is a UV filter of the cin-
namate family used for UVB and near UVA radi-
ations protection and because of its photostability
as adjuvant in sunscreen preparations.

Reactions to other UV filters, in decreasing
order, were to benzophenone-10, benzophenone-
3, ethylhexyl methoxycinnamate, and butyl meth-
oxydibenzoylmethane.

Anthelios XL 60 (now 50+) produced five reac-
tions, all of which were relevant. We considered
that drometrizole trisiloxane (Mexoryl™ XL,
Milan, Italy) was the allergen when octocrylene,
present in Anthelios, was negative. However, we
were able to test only two of these patients with
5% drometrizole trisiloxane (supplied by L’Or¢al,
Milan, Italy) in petrolatum, and in both patients,
a reaction occurred at the photoirradiated sites.

Fentichlor is an allergen that showed a high rate
of both allergic and photoallergic sensitivity but
a very low relevance rate. Bithionol and chlorhex-
idine digluconate showed a very low incidence.

The fragrance mix produced a high number of
reactions but a low grade of relevance; almost
all reactions were evaluated as cross-reactions in
patients allergic to ketoprofen. In a previous
study, we have considered cross-reactions occur-
ring between ketoprofen and cinnamal, a com-
ponent of the fragrance mix (21). Therefore, we

thought that in general, fragrances are not photo-
haptens but cross-reacting agents.

There were only two reactions to the musk mix,
one contact and one photocontact. This mix is
a 3% mix (Chemotechnique, Malmoe, Sweden)
of synthetic nitro musk compounds (musk xylene
1%, musk moskene 1%, and musk ketone 1%),
which have been used in fragrances.

Conclusions

Our study highlights differences in comparison
with the results of our pilot study and, given the
small size of the population available, suggests
that photopatch testing should be used only by
centres able to evaluate the results properly.

On the basis of the present results, we propose
changing our recommended photopatch test
series by introducing new allergens and modi-
fying concentrations: etofenamate, homosalate,
4-methylbenzylidene camphor, phenylbenzimi-
dazole sulfonic acid, and ethylhexyl dimethyl
PABA should be used only by reference to the
patient’s history and ketoprofen tested at the
2-5% concentration.

Standard fragrance mix chemicals should be
considered as improbable photoallergens but that
may cross-react with other photohaptens, parti-
cularly ketoprofen.

We plan to conduct another study with this new
series in the next 4-5 years and to continue mon-
itoring because the problem of photoallergic con-
tact dermatitis is continuously changing.
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