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Photosensitivity to piroxicam:
absence of cross-reaction with tenoxicam
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We studied 2 groups of patients. One group of 10 patients had a photosensitive eruption to piroxicam.
Another group of 24 patients had positive patch test reactions to thimerosal and thiosalicylic acid
and had never taken piroxicam or tenoxicam. Patients were patch tested with thimerosal 0.1% pet.,
thiosalicylic acid 0.1% pet., salicylic acid 2.0% pet., piroxicam 1 and 5% pet. and tenoxicam 1 and
5% pet. Photopatch tests were also performed with piroxicam and tenoxicam. All 10 patients with
photosensitivity to piroxicam had positive patch tests to thimerosal and thiosalicylic acid and 9 of
them had positive photopatch tests to piroxicam. 20 out of 24 patients with positive patch tests to
thiosalicylic acid also had positive photopatch tests to piroxicam. All the patients tested with salicylic
acid were negative. Out of the 29 patients with positive photopatch tests to piroxicam, none reacted
to tenoxicam. In countries with a high incidence of contact sensitivity to thimerosal/thiosalicylic
acid, the use of piroxicam should be avoided and replaced by tenoxicam, a drug without reported
photosensitivity.
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Piroxicam and tenoxicam are non-steroidal
anti-inflammatory drugs (NSAIDs) of the ‘ox-
icam’ group of chemicals, unrelated to most
of the commonly used non-steroidal anti-in-
flammatory agents. The former is one of the
most frequently reported causes of drug-in-
duced photosensitivity (1-5), whereas tenox-
icam has not been reported as a cause of this
adverse cutaneous reaction.

The pruritic erythemato-oedematous and
vesicular lesions on sun-exposed skin, occur-
ring in the course of systemic treatment with
prioxicam, usually begin 1 to 2 days after the
Ist dose of the drug (3, 5-9). In most patients,
lesions can be reproduced by a photopatch test
with piroxicam at 0.5, 1.0 or 5.0% in petrol-
atum (pet.) irradiated with 5 to 10 J/cm? of
UVA (3, 5, 6, 8-10).

Recently Serrano et al. (2) and De La Quad-
ra et al. (10) described 5 patients with photo-
contact dermatitis from piroxicam. In 4 pa-
tients, the lesions developed within 2 days of
a single application of piroxicam and none had
previous exposure to this drug either topically
or systemically.

Patients with systemic or contact photosen-
sitivity to piroxicam have positive patch test
reactions to thimerosal (2, 5, 6, 9, 10) and,
more precisely, to the thiosalicylate moiety of
this molecule (2, 9, 10). Furthermore, most of
patients with contact sensitivity to thimerosal
and thiosalicylic acid, and without previous
exposure to piroxicam, have positive photo-
patch tests to this drug (2, 9, 10) and can
develop photosensitivity upon piroxicam in-
gestion (9, 10).
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We performed patch tests to salicylic acid
and photopatch tests to tenoxicam in patients
with photosensitivity to piroxicam or with con-
tact sensitivity to thiosalicylic acid, in order to
study their reactivity to this newer oxicam and
to better understand the cross-reaction be-
tween piroxicam and thiosalicylic acid.

Patients and Methods

34 patients (19 male and 15 female) between
20 and 74 years old (mean 44.6 years) were
studied. 10 patients (7 male and 3 female, with
a mean age of 44.9 years) had a photosensitive
eruption to piroxicam (group 1). 24 patients
(12 male and 12 female, with a mean age of
44.5 years) had positive patch test reactions to
thimerosal and thiosalicylic acid and had never
taken piroxicam or tenoxicam (group 2).

A control group of 31 tested subjects (10
male and 21 female, with a mean age of 37.1
years) with negative patch test reactions to
thimerosal and thiosalicylic acid was also
studied (control).

Patients were patch tested with thimerosal
0.1% pet. (Trolab), salicylic acid (Merck) 2.0%
pet. and thiosalicylic acid (Sigma) 0.1% pet.
Readings were performed, according to the
ICDRG guidelines, at 2 and 4 days. Duplicate
patch tests with piroxicam (Pfizer) 1.0 and
5.0% pet. and tenoxicam (Roche) 1.0 and 5.0%
pet. were applied on the back. Tests were re-
moved after 2 days and then, while one set of
tests was protected from light, the other was

Table 1. Patch and photopatch test results in patients
with photosensitivity to piroxicam (group 1), pa-
tients with contact sensitivity to thimerosal/thiosal-
icylic acid (group 2) and controls.

Group 1 Group 2 Control

thimerosal 10/10  24/24 0/31
thiosalicylic acid 10/10  24/24 0/31
salicylic acid 0/7 0/13 0/31
piroxicam (patch) 0/10 0/24 0/31
tenoxicam (patch) 0/10 0/24 0/31
piroxicam (photopatch) 9/10  20/24 0/31

0/24 0/31

tenoxicam (photopatch) 0/10

irradiated with UVA light from a PUVA unit
(Psoralite, Paul B Elder Company, Ohio,
USA) with 5.0 J/cm? of UVA. Readings were
made just before irradiation and 2 days there-
after. Only + + and + + + reactions were
considered positive.

Results

As shown in Table 1, all 10 patients with
photosensitivity to piroxicam (group 1) had
positive patch tests to thimerosal and thiosal-
icylic acid, and 9 of them had positive photo-
patch tests to piroxicam. 7 of these 10 patients
tested with salicylic acid were all negative.

20 out of 24 patients with positive patch
tests to thiosalicylic acid (83.3%) also had posi-
tive photopatch tests to piroxicam at 1.0 and
5.0% and none reacted to tenoxicam. 13 out
of these 24 patients tested with salicylic acid
were all negative (group 2).

Out of the 29 patients with positive photo-
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Fig. 1. Chemical structures of thimerosal, thiosalicyl-
ic acid and piroxicam. They have a common struc-
tural area composed of a benzene ring with an at-
tached sulphur atom (in the case of piroxicam the
attached sulphur atom is ‘buried’ within the adjoin-
ing ring):
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patch tests to piroxicam, none reacted to
tenoxicam. No positive patch or photopatch
test reactions to either piroxicam or tenoxicam
were observed in the 31 control volunteers.

Discussion

Our studies, with a substantial number of pa-
tients, confirm that patients with photosensi-
tive eruptions to piroxicam react to thimerosal
and thiosalicylic acid in patch tests and to
piroxicam in photopatch tests. 83.3% of our
patients with positive patch tests to thiosalicyl-
ic acid also had positive photopatch tests to
piroxicam, which is concordant with previous
studies performed by De La Cuadra et al. (10),
Serrano et al. (2), and Cirne de Castro et al.
(9). Our work also shows that all patients reac-
tive to thimerosal and thiosalicylic acid in
patch, and to piroxicam in photopatch tests
are negative to salicylic acid in patch, and to
tenoxicam in photopatch tests.

When we examine the molecules to which
these patients are reactive, we can identify a
common structural area composed of a ben-
zene ring with an attached sulphur atom (Fig.
1). These 2 structures are not present together
either in salicylic acid or in tenoxicam (Fig. 2).
This common molecular fraction is probably
a constituent of the antigenic recognition area,
which explains why these patients do not cross-
react with salicylic acid and tenoxicam. These
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Fig. 2. Chemical structures of salicylic acid and
tenoxicam.

are important arguments to support the hypo-
thesis of structural resemblance between thios-
alicylic acid and piroxicam, first suggested by
De La Quadra (10).

Until recently, we have accepted that pirox-
icam is stable to photolysis, even on prolonged
exposure to light, based on our own work on
nuclear magnetic resonance (3) and on studies
performed by Pfizer Pharmaceuticals and com-
municated by Lombardino (11).

However, Miranda et al. (12) began to de-
stroy this dogma by isolating and characteriz-
ing 2 photoproducts of piroxicam under aerob-
ic conditions. Our group had recently shown
in studies by HPLC with ultraviolet detection
that piroxicam, like other non-steroidal anti-
inflammatory drugs, is photodegraded in vitro
after UVA irradiation in a dose-dependent
manner (13). Thus, it is possible that a photo-
product of piroxicam bears structural and/or
antigenic resemblance to thiosalicylic acid and
is responsible for the cross-reaction between
these 2 drugs.

In order to test this hypothesis, we are now
patch testing our patients with piroxicam
photosensitivity with this drug irradiated in
vitro. Piroxicam 0.25% in methanol, in nuclear
magnetic resonance vials (with very thin glass
and a large surface for irradiation), is ir-
radiated with 50 J/cm? of UVA light from a
PUVA unit. Our preliminary results show that
4 out of 7 patients with piroxicam photosensit-
ivity have positive patch tests to this drug ir-
radiated in vitro, which supports our pre-
viously reported hypothesis.

Theoretical and practical implications of all
this knowledge are very interesting. For the
first time, we can link an adverse effect of a
systemic drug with an apparently dissimilar
substance to which patients were previously
exposed and to which they became sensitized.
We can also deduce that the epidemiological
characteristics of piroxicam photosensitivity
are related to the use of thimerosal.

Thimerosal is a mercurial derivative exten-
sively used as a preservative in inactivated vac-
cines, immunoglobulins and ophthalmic solu-
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tions and still employed in topical antiseptic
solutions (Merthiolate tincture). The contact
sensitization index to thimerosal is very vari-
able throughout the world (14-20), from 1%
in England (17) to 11.5% in Japan (20), but
there are no pointers to know which of the
components of thimerosal (ethylmercuric
chloride or thiosalicylic acid) is responsible for
sensitization. In our Department of Derma-
tology, the contact sensitization index to thios-
alicylic acid in 688 patients tested in 1990 and
1991 was 6.4%. This is a very high index and
explains why photosensitive reactions to pirox-
icam are very frequent in our country and rare
in other areas of the world.

In countries with a high incidence of contact
sensitivity to thimerosal/thiosalicylic acid, the
use of piroxicam should be avoided and re-
placed by tenoxicam, a drug with similar phar-
macological characteristics, but without re-
ported photosensitivity.
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