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Astronium urundeuva (allemão) Engl.
(Anacardiaceae) is used in northeast-
ern Brazilian folk medicine largely
for the treatment of gynaecological
and dermatological problems (1).
Previous studies of this plant have
shown antiulcerogenic (2), analgesic
and anti-inflammatory (3, 4) effects.
In clinical practice, there is anecdotal
evidence that the use of A. urundeuva
in topical preparations may cause,
maintain or worsen cutaneous
lesions, such as acute, subacute and
chronic dermatitis. The present study
deals with the preparation of extracts
of A. urundeuva to be used in patch
tests to determine prevalence of sen-
sitivity and the dominant allergens
involved with sensitization.

It was accomplished in a trans-
verse study of cases of contact der-
matitis and sensitization to
A. urundeuva in 137 patients attended
at Dermatology Center of Walter
Cantı́dio University Hospital/Fed-
eral University of Ceará, Brazil. The
patients were submitted to patch test
using hexane and ethanol extract of
A. urundeuva and derived fractions.
The plant was collected in Meruoca
Hill, situated in Ceará State, and

identified by Dr Afrânio Fernandes
from the Prisco Bezerra Herbarium
of Federal University of Ceará,
where a voucher specimen is depos-
ited under number 29851. The patch
testing was preceded by anamnese
and physical examination then
applied using: Standard series
(PATCHKIT STANDARD1 – FDA
Allergenic), hexane and ethanol
extracts in 2.5%, 5% and 10%; frac-
tions of the hexane (Aur1, Aur2) and
ethanol extracts (Aur3, Aur4) in
1% and 2% and cardol in 1% concen-
trations. All the samples and the con-
stituents of the complementary series
were diluted in ethyl alcohol (92.8 ˚ )
that was used as negative control. 3
of 137 (2%) patients showed 1 or
more positive reactions to the hexane
and ethanol extracts and fractions of
A. urundeuva in the patch tests.

Patient 1 had a positive test to 5%
and 10% EtOH extract. He reported
using topical preparation of A. urun-
deuva to treat a cutaneous rash, but
instead of improvement, had accent-
uation of the lesions. Lesions
resolved once treatment with the
A. urundeuva preparation was stopped.
Patient 2 showed positive results for
the hexane extract, fraction Aur4
(2%) and cardol (1%). The patient
also reported an improvement of the
dermatitis, after suspension of topical
use of A. urundeuva. Patient 3 had
positive results with the fractions
Aur3 (1%) and Aur4 (2%). Phyto-
chemical tests (5) were performed
with the fractions Aur1 and Aur2
which were classified as triterpenes;
Aur3 showed to contain flavonoids
and Aur4 contains pyrogallic tan-
nins. In conclusion, ethanol soluble
extractives and to a lesser extent hex-
ane soluble extractives from the bark
of A. urundeuva are capable of elicit-
ing positive patch test reactions in
persons who have apparently become
sensitized to the plant material
following its topical use.
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Case Report

A 43-year-old woman had an ery-
thematous skin lesion on her left
shoulder 4 weeks ago. Initially, she
had noticed a skin lesion with foul
odour on the left shoulder 2 months
ago. She had applied a sliced fruit
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of Opuntia ficus-indica var. saboten
as a folk remedy 6 weeks ago and
removed it after 1 week. There were
no side-effects on her skin at that
time, hence she re-applied it 4 weeks
ago. Within a day, she developed an
erythematous plaque with exudation
followed by itching. She had a history
of allergic contact dermatitis from
lacquer tree 28 years ago. The skin
lesion improved with topical and
systemic corticosteroids and did
not recur after discontinuing the use
of Opuntia ficus-indica var. saboten
fruit.

Patch testing was performed with
the Korean standard series and with
Opuntia ficus-indica var. saboten fruit
as is. Readings at day 2/day 4 showed
a strong (þþ) positive reaction to
Opuntia ficus-indica var. saboten
fruit. We performed patch testing
withOpuntia ficus-indica var. saboten
fruit in 12 healthy adults (5 male and
7 female, mean age 34.5 years) to
confirm a real allergic contact derma-
titis, not a false positive irritant reac-
tion. They all showed no reaction to
Opuntia ficus-indica var. saboten fruit
at day 2/day 4.

Discussion

The prickly pear cactus (Opuntia
ficus-indica) has a global distribution
and is an important nutrient and
food source (1). Mexicans have long
used Opuntia leaves and fruits for
their medicinal benefits, such as for
treating arteriosclerosis, diabetes,
gastritis and hyperglycaemia (2).
The prickly pear variety Opuntia
ficus-indica var. saboten is widely
cultivated on Cheju Island, which is
in southwestern Korea, and is eaten
as a food in Korea. The components
of its fruit are flavonoids, alkaloids,
polypeptides, b-sitosterol, saponin,
anhalinin, isobetaine, betaine and
others (3). Recent studies have
shown that this plant has antimicro-
bial (4) and antioxidant properties (5)
and possesses an inhibitory action on
gastric lesions (6).

Opuntia spp. are well known indu-
cers of mechanical irritant contact
dermatitis (7). The small glochids
cause dermatological problems by
physical penetration into the skin.
Allergic contact dermatitis from
Opuntia ficus-indica var. saboten has
not previously been reported,
although it is widely used in folk
medicine. The components of its

fruit are rare sensitizers. We were
unable to determine precisely which
component induced her skin lesion.
Our patient had previously been sen-
sitized to lacquer tree, a well known
sensitizer, but there is no known
cross-reaction between lacquer tree
and Opuntia spp.

Our case shows that allergic
contact reaction from Opuntia
ficus-indica var. saboten fruit can
occur. Hence, we advise a period of
observation after applying of its fruit
for medicinal benefits.
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Case Report

A 47-year-old man suffered from
dermatitis of his hands, feet, face
and body for 12 years prior to pre-
sentation. He had worked at an
industrial plant for 23 years hand-
ling vinyl covers used for car seat
upholstery. He routinely handled a
powder used to mask the vinyl
odour. His dermatitis was mildly
improved with the use of topical
clobetasol ointment.

Physical examination showed ill-
defined scaling plaques with fissures
on both hands and pink patches on
the face and eyelids.

Patch testing with the North
American Contact Dermatitis Group
standard series was performed. The
day 2 readings showed positive reac-
tions to neomycin sulfate (þþ),
Myroxylon pereirae (þ), bacitracin
(þþ), cinnamic aldehyde (þ) and
fragrance mix (þþ). Review of the
material and safety data sheets of the
chemicals the patient was exposed to
showed that cinnamic aldehyde was
present in the product BP Reodorant
350 (Alpine Aromatics International,
Piscataway, NJ, USA). This was the
powder used to mask the vinyl
odour of the products the patient
handled. At a 9-month follow-up
appointment, the patient’s symptoms
had improved with avoidance of the
offending agent.

Comment

Cinnamic aldehyde is the presumed
cause of this patient’s contact der-
matitis. He had been exposed to this
chemical for years, and his symptoms
improved with avoidance of the
allergen.
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Cinnamic aldehyde is a relatively
common cause of allergic contact
dermatitis (1). It is used as a fra-
grance and flavouring in many differ-
ent products, including perfumes,
toothpastes, spices and cosmetics
(2, 3). To date, no cases have been
reported of cinnamic aldehyde as a
cause of dermatitis, when used as a
fragrance in the industrial product
BP Reodorant 350. This allergy
should be considered in plant work-
ers with dermatitis and exposure to
industrial fragrances. In addition,
due to the fact that cinnamic alde-
hyde is used as a masking agent,
those who handle vinyl treated with
BP Reodorant 350 compound are at
risk of developing contact allergy to
cinnamic aldehyde.
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Case Report

In 1994, a 40-year-old woman suffer-
ing from ulcerative colitis presented
with a cutaneous reaction to a treat-
ment regimen combining mesalazine,
1500mg orally �3 a day, and corti-
costeroid-based intrarectal injections.
A pruritic erythematous eruption
affecting the pelvic area and buttocks
occurred after the 1st dose. Suspect-
ing allergy to mesalazine, the treat-
ment was stopped immediately and
the patient referred to a dermato-
allergology unit to identify the
allergy. The patient, a former hair-
dresser, had already had cutaneous
eruptions linked to the use of hair-
colouring products and various
drugs: amoxicillin, clindamycin and
fenoprofen.

Patch tests were carried out on 12
August 2003: they included the Euro-
pean standard series and mesalazine
diluted to 10% in water and pet. The
2 patch test with mesalazine were
negative at day 2, those with para-
phenylenediamine (PPD) and nickel
being positive.

A test of oral reintroduction of
mesalazine was carried out under
clinical supervision 1 month later
along the following lines – mesalazine
was to be reintroduced orally by
gradual doses at 30min intervals: a
10mg to 1 g dose in the morning of
day 1, followed by only 1 dose in the
afternoon of day 2 and finally 3 times
1 g within 3 hr on day 2. A prurigi-
nous rash appeared on the chest and
neck at the 6th hour after an overall
dose of 2860mg causing the test to be
stopped. After 24 hr, the eruption
persisting, the patch tests with mesa-
lazine and PPD carried out 1 month
earlier were activated and reacti-
vated, respectively.

Discussion

Mesalazine is not known to show
cross-reactivity in the case of sensi-
tivity to PPD. This drug is com-
monly prescribed in the treatment
of ulcerative colitis, especially as an
alternative to sulfasalazine in the
case of intolerance. A retrospective
study of side-effects related to mesa-
lazine from 1991 to 1998 in UK
identified 14 cutaneous reactions

per 2.8 million prescriptions, a fig-
ure which remains low in spite of
the fact that not all cases are likely
to have been reported (1). In our
patient’s case, an eruption during
the reintroduction test was followed
by activation/reactivation of the
mesalazine patch tests and that of
PPD, pointing to a link between
sensitivity to PPD and mesalazine.
Moreover, the laboratory which
produces mesalazine has informed
us that chromatographic identifica-
tion of the components of the medi-
cine showed para-aminophenol
traces as impurities at levels of
0.01% or less, para-aminophenol
being a para-amino compound
known to cross-react with PPD (2).
Besides, para-aminophenol may
have been produced in vivo through
the decarboxylation of mesalazine.

Although the common hapten has
not been identified, it may have been
semiquinone-imine, a product result-
ing from oxidation of para-amino-
phenol and the 1st hydrolysis
product of quinone-imine derived
from PPD, or again benzoquinone,
which is the first hydrolysis product
of semiquinone-imine (3). This
unusual plausible cross-reaction
further argues in favour of the fact
that patients are not sensitive to
the same metabolites and that con-
sequently cross-reactions within the
large para-amino family are variable.
Concerning our patient’s 1994 cuta-
neous reaction, the initial topography
hinting at a ‘baboon syndrome’ and
the relapse during drug reintroduc-
tion, combined with reactivation of
a previously positive patch test, that
to PPD, point to systemic contact
dermatitis (4).

We advocated the avoidance of
both mesalazine and para-amino
compounds. Oral hyposensitization
to mesalazine was not attempted as
this is usually proposed in anaphy-
lactic or anaphylactoid reactions,
whereas we were dealing here with
a cellular hypersensitivity probably
linked to previous sensitization to
PPD (5). In future cases of allergy
to mesalazine, it would be advisable
to patch test with PPD to find out
whether such cross-sensitivity is the
exception or the rule, sensitivity to
PPD occurring frequently in the
population at large nowadays,
mainly due to hair-colouring
products and ‘black henna’ tattoos
(6).

CONTACT POINTS 313



References

1. Ransford R A, Langman M J. Sulpha-
salasine andmesalazine: serious adverse
reactions re-evaluated on the basis of
suspected adverse reactions reports to
the Committee on Safety ofMedecines.
Gut 2002: 51: 536–539.

2. Uter W, Richter G. The spectrum of
(cross-)sensitivity in clinical patch
testing with ‘‘para amino’’ com-
pounds. Allergy 2002: 57: 319–322.

3. Lisi P, Hansel K. Is benzoquinone the
prohapten in cross-sensitivity among
aminobenzene compounds? Contact
Dermatitis 1998: 39: 304–306.
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Case Report

A 53-year-old chemical plant techni-
cian presented with acute widespread
dermatitis requiring inpatient treat-
ment with topical clobetasol propio-
nate 0.05% and oral corticosteroid.
2 days earlier he had developed an

eruption on the right knee. A week
prior to this, he had dismantled a
vessel containing chemicals used in
the manufacturing of pesticides. He
had initially worn a butyl rubber suit.
A colleague had cleared a blockage in
the vessel, and he had returned to
re-assemble the vessel, wearing only
overalls, under the impression that
no hazardous chemicals were present.

Patch testing was performed 3
months after the incident, including
samples provided by the company.
He was patch tested to an extended
British standard series and a cos-
metics/preservatives series, as well as
to 2,4-dinitrochlorobenzene and 2,4-
dinitrofluorobenzene at a range of
concentrations (0.0001%, 0.001%
and 0.01% in acetone). He had a posi-
tive reaction (D2þ/D4þþ) to 0.01%
2,4-difluoronitrobenzene only.

Discussion

2,4-dinitrofluorobenzene is used as
an intermediate in the synthesis of
pesticides (algicides) and some
pharmaceuticals such as flurbipro-
fen (an NSAID). It is also used as
a sensitizing agent and hapten in
laboratory immunology and as a
reagent (Sanger’s reagent) to iden-
tify the terminal amino acids in a
protein chain (1, 2).

To our knowledge, this is the first
report of allergic contact dermatitis
from 2,4-dinitrofluorobenzene in the
pesticides industry. Garcia-Perez (3)
reported a case of contact dermati-
tis in a research biochemist pro-
voked by the Sanger reagent
(2,4-dinitrofluorobenzene). In this
case, the initial tests with dinitro-
fluorobenzene were negative, but
further testing with freshly prepared
material was positive. The author
postulated that the high instability
of the reagent, producing skin sensi-
tivity only when freshly prepared,
explained the surprisingly few cases
of this occupational dermatitis
considering its widespread use in
biochemical research.

2,4-dinitrochlorobenzene causing
allergic contact dermatitis is well
described. Adams et al. (4) reported
4 cases of contact dermatitis in air-
conditioning repairmen due to 2,4-
dinitrochlorobenzene used as an
algicide for cooling water. Finally,
Garcia-Perez reports cross-sensitization
between these dinitrobenzene deriva-
tives. This did not occur in our
patient who showed a positive reac-

tion to dinitrofluorobenzene but not
to dinitrochlorobenzene.
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A 78-year-old woman with a 3-year
history of oral lichen planus was
referred by her dental practitioner for
patch testing to exclude an allergic
contact stomatitis from amalgam.
Her symptoms consisted of intermit-
tent oral erosions, loss of taste and
oral soreness that were exacerbated
by various dentifrices.

She was patch tested to the
departmental standard and dental
series as well as to the different
mint oils (menthol 1% pet., spear-
mint oil 1% pet. and peppermint
oil 1% pet.). She had no reactions
to the dental series including amal-
gam and mercury salts but had
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positive reaction to spearmint oil
1% pet. on day 4.

Discussion

Contact allergy from spearmint oil is
rare. There are only a handful of
reports of spearmint oil causing a
contact cheilitis, when it has been a
constituent of toothpaste (1–3), and
there is a single case report of it
causing a contact dermatitis follow-
ing its application to the skin for pain
relief (4).

This patient was using Gengigel1

mouth rinse as advised by her dental
practitioner to help with her symp-
toms, as well as chewing gum which
contained spearmint. Gengigel1

mouth rinse is a hyaluronic acid
preparation that is recommended by
dental practitioners to protect against
gingivitis, stomatitis and periodonti-
tis. The manufacturer (Ricerfarma,
Milan, Italy) confirmed that it
contained spearmint oil. Avoidance
of this mouth rinse, as well as all
dentifrices and chewing gums that
contained spearmint oil, has led to a
dramatic improvement in the discom-
fort. She is still left with evidence of
oral lichen planus.

To our knowledge, this is the first
case of an allergic contact stomatitis
from spearmint oil to be reported in a
patient with known oral lichen planus.
This case illustrates that it may still be
important to exclude a superimposed
allergic component to a problem and,
in particular, when a patient gives a
supportive clinical history.
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University Hospital, Malmö, Sweden
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For any contact sensitizer included in
a patch test series or tested as a stored
preparation, the stability of the sensi-
tizer should be known to avoid false-
negative test reactions (1). To help
determine the optimal test prepara-
tion for methyldibromo glutaronitrile
(MDBGN), 4 petrolatum prepara-
tions of MDBGN at 1.0%, 0.5%,
0.3% and 0.1% were patch tested in
2661 consecutive dermatitis patients
at 11 clinics representing 9 European
countries (2). Chemical analyses of
the preparations were performed
when fresh and 1 year old.

Materials and Methods

MDBGN was kindly provided by
Schülke and Mayr, Hamburg,
Germany. From the same batch,

MDBGN preparations in petrolatum
at 1.0%, 0.5%, 0.3% and 0.1% w/w
were made by, and purchased from,
Chemotechnique Diagnostics (Malmö,
Sweden). The preparations were then
stored in a refrigerator (6–8 ˚C) for
1 year. The following solvents were
used: n-heptane and methanol, both of
high-performance liquid chromatogra-
phy (HPLC) quality (LabScan, Dublin,
Ireland) andMilli-Q-filtered water.

Sample preparation

Before HPLC analysis, an extraction
procedure at room temperature was
performed. About 0.5 g of a test
preparation was accurately weighed
and placed in a 10-ml glass tube
with a screw cap, and 8.0ml n-hep-
tane was added. The mixture was
shaken vigorously for 1min and
then placed in a separating funnel.
The tube was rinsed with 3�10ml
of n-heptane, which was then added
together with 20.0ml methanol/
water (90/10 v/v) to the separating
funnel, before shaking it and
removing the underphase. The extrac-
tion procedure was repeated 4 times,
and the methanol/water phases were
collected in a 100-ml volumetric
flask and filled up to 100.0ml with
methanol/water 90/10.

High-performance liquid
chromatography

An isocratic HPLC system consisting
of an SP Spectra Series P200 pump,
an SP Spectra System UV 1000 detec-
tor and an SP ChromJet integrator
was used. The system was equipped
with a Rheodyne 7125 injector
(Rheodyne, Cotati, CA, USA) and
with a 20-ml loop. The column
(4.6mm i.d.� 250mm) was packed
with 5-mm Kromasil C18. The UV
detector was operated at a wave-

Table 1. Results of high-performance liquid chromatography analyses of test
preparations with methyldibromo glutaronitrile (MDBGN) at 4 concentrations in
petrolatum when fresh and 1 year old

Labelled concentration of
Detected concentration of MDBGN %w/w

MDBGN %w/w Fresh preparation 1-year-old preparation

1.0 0.88 (0.86–0.90) 0.88 (0.88–0.88)
0.5 0.46 (0.43–0.48) 0.46 (0.45–0.46)
0.3 0.27 (0.27–0.27) 0.27 (0.26–0.28)
0.1 0.09 (0.09–0.09) 0.09 (0.09–0.09)

The values are given as mean (range).
Mean concentration is based on 4 and 3 analyses of the fresh and 1-year-old prepara-
tion, respectively.
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length of 220 nm. The flow rate was
1.0ml/min. The mobile phase was
methanol/water 40/60 (v/v).

The test preparations were ana-
lysed at time 0 and after 1 year.

Results and Discussion

For practical and stability reasons, pet-
rolatum is the preferred patch test vehi-
cle for most sensitizers. Many
compounds are stable for years when
kept in a refrigerator at 4 ˚C, prepared
in a vehicle like petrolatum (3), though
there are exceptions (4, 5). However,
MDBGN is no exception, as Table 1
summarizes that MDBGN in petrola-
tumat the 4 investigated concentrations
is stable, without any sign of degrada-
tion after storage for 1 year in a refrig-
erator. Furthermore, the variation in
concentrations found between samples
from1and the same test preparationon
1 occasion is small (Table 1), demon-
strating that there is no need to add
any emulsifier to distribute MDBGN
evenly in petrolatum.
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Naturally occurring metals and their
man-made compounds are the most
important contact allergens in the
general population, as well as in
occupational settings (1). However,
little is known about the sensitizing
capacity of rhodium and iridium.
These are 2 metals of the platinum
group belonging to the same group
(9th) but to different periods (5th and
6th, respectively) of the periodic table
of elements. Both are considered
allergologically safe, although there
are a few reports of both occupa-
tional (2, 3) and non-occupational
(4, 5) delayed sensitivity, as well
as a case of contact urticaria with
respiratory tract symptoms caused by
occupational exposure (6).

In this study, the frequency and
relevance of positive reactions to
rhodium and iridium in 720 con-
secutively patch tested patients were
investigated.

Patients and Methods

From March 2001 to September
2002, 720 consecutive informed ecze-
matous patients were patch tested
with the SIDAPA (Italian Society
of Allergological, Occupational and
Environmental Dermatology) stan-
dard series, 1% rhodium chloride and
1% iridium chloride, both in water.
The patch tests were performed with
van der Bend square chambers1 (van
derBendB.V., Brielle, theNetherlands)
on Scanpor1 tape (Norgesplaster,
Kristiansand, Norway), reinforced
with Soffix plaster1 (Artsana, Grand-
ate, Italy) and applied for 2 days on
the upper back. Readings were made
30min after patch removal (day 2) and
2 days later (day 4), according to the
GIRDCA (Italian Research Group of

Contact andEnvironmentalDermatitis)
criteria (7). Only þþ and þþþ
reactions were accepted as positive,
excluding follicular, pustular, purpuric
and/or ‘porotic’ reactions.

Results

None of the 720 patch tested subjects
showed positive or irritant reactions
to iridium chloride, but 2 were
found to have a positive patch test
to rhodium chloride as well as other
metals (Table 1). The 1st patient
reported contact dermatitis from
metallic clothing accessories; the
2nd presented with chronic foot
dermatitis from shoes. Neither of
the subjects suffered from hand
dermatitis.

Discussion

Rhodium and iridium have various
applications in both occupational
and non-occupational activities.
Rhodium, discovered by Wollastrom
in the early 19th century in crude
platinum ore, occurs natively in
river sands of the Urals and in
North and South America. It is
highly reflective, durable and resist-
ant to corrosion. Rhodium is
primarily used as an alloying agent
to harden platinum and palladium
(high temperature thermocoupling
elements, bushings for glass fibre
production, electrodes for aircraft
spark plugs) and as a catalyst in
nitrogen oxide combustion of
ammonia. It is also found in electrical
material because of its low electrical
and contact resistance, in jewellery
(platings of silver or white gold
because of its silvery white colour),
in optical instruments and dental
prostheses. Iridium, identified by
Tennant in 1803 in the residue
left when crude platinum was
dissolved in aqua regia, is present
in alluvial deposits. It is very hard
and brittle, making it difficult to
work. For its catalytic properties,
iridium is commonly used in
electrochemical industries and for its
chemical resistance in amalgams and/
or in white gold used in dental
practice.

Our study results confirm that
rhodium and, above all, iridium are
allergologically safe (8), even in
patients sensitized to metals. 1 or
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more positive reactions to metals
were observed in 30.4% of the 720
patch tested patients (nickel
sulfate: 27.5%; potassium dichro-
mate: 8.1%; cobalt chloride: 7.5%),
though only 2 of these were positive
to rhodium.

Rhodium and iridium are some-
times reported as sensitizers in the
form of salts, though not as
metals, in subjects employed in pre-
cious metals or jewellery industries
(2, 3) or with dental amalgams or
prostheses (4, 5). Nevertheless, the
use of these metals is limited due to
their high costs on the world market
and also perhaps because rhodium
plating does not seem to prevent
nickel release from jewellery, as
shown by Vilanova and Giménez-
Camarasa (9) and, more recently, by
Foti et al. (10).

The relevance of positive reactions
to rhodium in our 2 patients
remained unexplained. Patient no. 1
was a nurse and patient no. 2 an
ecological operator; neither had
metallic dental prostheses or amal-
gams. As chemical analysis (mass
spectrometry) of rhodium chloride
used for patch testing did not detect
traces of nickel and/or cobalt, we
excluded a false-positive reaction to
rhodium due to contaminants.

In conclusion, despite their low
sensitization potential, we believe
that rhodium and iridium salts
should be included in screening series
for patch testing subjects who work
in the jewellery and precious metals
industries, or who are suffering from
gingivostomatitis.
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We have conducted a postal survey
of patients with natural rubber latex
(NRL) allergy, to assess their quality
of life and any lifestyle changes
following diagnosis.

Patients and Methods

50 consecutive NRL-allergic patients,
seen in 2 specialist contact dermatitis
centres in Swansea and Cardiff, were
sent a postal questionnaire. All had
had a positive prick test to NRL
during 1994–2003. The questionnaire
enquired about occupation, symptoms,
associated food allergies and lifestyle
changes since diagnosis. Patients also
completed the Dermatology Life
Quality Index (DLQI) (1) as experi-
enced before and after their diagnosis.

Results

36/50 (72%) of patients responded.
Their mean age was 36 years (range
22–56 years). 50% of patients had
suspected latex allergy before their
diagnosis, and some had experienced
up to 10 years of symptoms prior to
their positive latex allergy test.

72% were in regular contact with
latex – 61% were healthcare profes-
sionals, 42% nurses. Of the 72% in
regular contact with latex, all had
switched to latex-free gloves and
85% reported subsequent improve-
ment in their symptoms. 58% felt

Table 1. Patch test results

Simultaneous positive reactions

Patient number Age (years)/sex Rhodium chloride (1% aq.)
Nickel sulfate
(5% pet.)

Cobalt chloride
(1% pet.)

Potassium dichromate
(0.5% pet.)

1 38/female þþ þþþ þþ —
2 48/male þþ þþ þþ þþ
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that their employer had been helpful,
and 25% had changed their job profile
as a direct result of their latex allergy.

39% reported an associated food
allergy to banana (10 patients), kiwi
fruit (7 patients), avocado (4 patients)
and potato (3 patients). Of the 32
patients who had visited their doctor
or dentist following diagnosis, 66%
found them to be well informed
about latex allergy.

Patients were questioned about the
effect of their allergy on their work,
hobbies, social life, relationships,
contraception and diet, rating their
responses ‘none’, ‘mild’, ‘moderate’
and ‘severe’. Work and contraception
caused most ‘severe’ impact, with
39% and 44% in this category,
respectively. The DLQI score before
diagnosis was 17.9/30 and after diag-
nosis was 10.9/30.

Discussion

A recent large survey of healthcare
workers in Wales estimated the pre-
valence of NRL allergy to be 0.56%
(2). Overall, our study confirms the
severe impact this condition can have
on quality of life. DLQI scores after
diagnosis showed a value of 10.9/30,
with a value over 10 considered sig-
nificant requiring possible active
intervention (3).

33% of patients had experienced
difficulties when visiting their doctor
or dentist, sometimes requiring
return visits when gloves were avail-
able, having to explain the necessary
precautions, and even supplying their
own latex-free gloves.

Of most concern was the relatively
high proportion (25%) of patients
who felt the need to change the nat-
ure of their work as a direct result
of their NRL allergy. This varied
between a full career change, transfer
from hospital to community nursing
and a job change within the hospital
to a relatively ‘latex-free’ environ-
ment. In contrast, a study of 71
Finnish healthcare workers with
latex allergy showed an excellent
prognosis (4). At a median 3-year
follow-up, none had changed the
nature of their work as a result of
their condition. We can only explain
the reason for our findings to be a
lack of support from employers, as
42% were thought not to have
assisted their employees. In addition,
some employers may delegate risk
assessment of their staff to line man-

agers, whose poor understanding
of NRL allergy can lead to unreason-
able working restrictions on those
affected.

Our study has demonstrated that
doctors, dentists and employers still
display a lack of knowledge in deal-
ing with NRL allergy. Their further
education and increased awareness
should improve quality of life in
those patients whose condition, as
we have shown, causes many of
them considerable distress.
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In the last few years an increasing
number of cases of allergic contact
dermatitis from iodopropynyl butyl-
carbamate (IPBC), used as preserva-
tive in personal care products, have
been reported (1–3). Meanwhile, the
local lymph node assay (LLNA) is a
validated and accepted test method
(OECD 429) to determine sensitiza-
tion potential. Whereas for several
other preservatives the allergenic
potentials have been determined by
the LLNA (4), such data for IPBC
is still missing.

Materials and Methods

IPBC (batch no. 301506 from Skya-
nide Chem., Prien, Germany) was
tested according to OECD Guideline
429 (5). 4 concentrations of the test
item [10, 5, 1 and 0.1% (w/v)] were
chosen. The vehicle was AOO [3þ 1
(v/v) acteone/olive oil]. Methyl-
dibromo glutaronitrile (MDBGN) 10%
and 5-chloro-2-methyl-4-isothiazolin-
3-one/2-methyl-4-isothiazolin-3-one
(CMI/MI) 0.1% in AOO served as
positive controls. The vehicle (AOO)
served as negative control.

Each mouse was treated by topical
application of the test item to the
entire dorsal surface of each ear �1
daily over 3 consecutive days. 5 days
after the first topical application, all
mice were injected intravenously with
3H-methyl thymidine. Approxi-
mately 5 hr after injection, all mice
were killed and the draining auricular
lymph nodes were excised and
weighed individually for each animal.
After the weighing, a single-cell sus-
pension of the lymph node cells for
each animal was prepared for count-
ing radioactivity.

The proliferative response of
lymph node cells was calculated as
the ratio of 3H-methyl thymidine
incorporation into lymph node cells
of test group animals, relative to that
recorded for control group animals.
A stimulation index (SI) (ratio of test
item/negative control) was calculated
for each concentration.

This study was conducted in
compliance with Good Laboratory
Practice Regulations.

Results

The mean of the lymph node weights
and the SI for each test item and
concentration are shown in Table 1.
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The EC3 value (theoretically
derived by linear interpolation) was
at a concentration of 0.87% IPBC.
On daily clinical observation the
animals did not show any visible clin-
ical symptoms.

Discussion

The SI for the positive controls
(MDBGN, CMI/MI) are in the
range of the known data (4). Accord-
ing to the recommendations of the
ECETOC (6), IPBC has to be classi-
fied as a moderate-to-strong sensi-
tizer with a EC3 value of 0.87%.
This value is below that of MDBGN
(EC3¼ 5.2%), which is regarded as
moderate sensitizer, but above that
for CMI/MI (EC3¼ 0.05%), which
is considered a strong contact aller-
gen (4).

The SIs were also confirmed by the
second endpoint, the weight of the
single lymph nodes. There is a clear
increase in weights for all doses
which showed sensitizing properties
at the determination of radioactivity
(Table 1).

A moderate sensitizing potential
for IPBC was recorded by Zissu
et al. (7) in the guinea pig maximiza-
tion test, where 6 of 19 treated
animals showed a positive skin reac-
tion. This result corresponds fairly
well with the LLNA predicting mod-
erate-to-strong sensitizing properties.

Given the increasing use of IPBC
in cosmetic leave-on products as a
substitute for MDBGN, which will be
prohibited for use in leave-on products
from 2005, close surveillance of its
sensitizing frequency should take
place in the future. The widespread
presence of IPBC currently in moist
tissues for personal care incurs
further risk, as witnessed by its pre-
decessor MDBGN, which produced
a number of intial reports of contact

dermatitis in the early 1990s, mainly
in moist toilet tissues (8), followed
by increasing reports in recent years
due to its frequency of use (9).
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Allergic contact dermatitis (ACD) is
an abnormal reaction pattern of the
skin in response to various external
agents, which is mediated by cell-
mediated immune response (1). The
prevalence of ACD ranges from 1.5
to 5.5% of the general population
(2). In India, it accounts for 10–15%
of dermatological patients (3). The
American Academy patch test kit
and the European standard series
(ESS) have already been well estab-
lished for patch testing (4). The
Indian standard series (ISS), consist-
ing of 28 allergens approved by the
Contact and Occupational Derma-
toses Forum of India (CODFI), has
been made available in India for
more than 5 years. The list of aller-
gens in the ISS is similar to that of the
ESS, with the exception of primin
and the sesquiterpene lactone mix
(SL). Previous Indian studies showed

Table 1. Stimulation index and weight of lymph nodes (mean� SD) of different concentrations of iodopropynyl butylcarbamate
(IPBC) and methyldibromo glutaronitrile (MDBGN) and 5-chloro-2-methyl-4-isothiazolin-3-one/2-methyl-4-isothiazolin-3-one
(CMI/MI) as positive controls in the local lymph node assay (LLNA)

Test item Concentration (%) Stimulation index (SI) Weight of lymph nodes (mg)

IPBC 0.1 0.7� 0.3 2.8� 0.4
IPBC 1 3.4� 1.4 5.5� 0.6
IPBC 5 4.2� 1.8 5.3� 0.3
IPBC 10 12.0� 3.4 5.8� 0.8
MDBGN (positive control) 10 6.1� 1.3 4.5� 0.5
CMI/MI (positive control) 0.1 8.7� 1.3 4.3� 0.5
Negative control 1.0 2.6� 0.3
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that primin is not the common sensi-
tizer that it is in the Western world
and that the SL mix is not an
adequate screen for parthenium sen-
sitivity (3). Additional allergens in

the ISS are polyethylene glycol 400,
chinoform and an aqueous extract of
the plants parthenium, xanthium and
chrysanthemum.

Materials and Methods

Patch testing in 220 patients (129
male, 91 female) aged between 11
and 70 years with suspected ACD
was done with the ISS. Plants
(aqueous and acetone extract of
parthenium and aqueous extract of
xanthium and chrysanthemum) (5)
were tested in suspected patients
especially with airborne contact der-
matitis. The technique was carried

out and scored as per the standard
guidelines (3).

Results

The age and sex distribution of
patients with positive patch test reac-
tions and the different clinical pattern
of contact dermatitis are shown in
Tables 1 and 2, respectively. The 28
allergens of the ISS and the number
of patients with positive reactions are
listed in Table 3. 140 patients (63.6%)
[male 77 (55%), female 63 (45%)]
showed 1 or more positive reactions.
The maximum number of positive
reactions was recorded in the age
group of 21–40 years in females
(57.1%) and 41–60 years in males
(46.7%). The most frequent sensiti-
zers were nickel sulfate (31.4%),
parthenium (26.4%), potassium
dichromate (15.7%), cobalt chloride
(12.1%), fragrance mix (11.4%),
nitrofurazone (10.7%) and coloph-
ony (9.3%). Neomycin, mercapto
mix and mercaptobenzothiazole
showed positive reactions in 7.8%
each. Positive patch test reactions
were found to be relevant in 115
(82.1%) patients.

Table 1. Age and sex distribution of patients with frequency of positive patch tests

Number of patient [n (%)] Number of positives [n (%)]

Age in years Male Female Male Female

Up to 20 7 (5.4) 11 (12) 5 (6.5) 8 (12.6)
21–40 51 (39.5) 51 (56) 26 (33.8) 36 (57.1)
41–60 53 (41) 24 (26) 36 (46.7) 17 (26.9)
>60 18 (13.9) 5 (5.5) 10 (13) 2 (3.2)
Total 129 (58.9) 91 (41.4) 77 (55) 63 (45)

Table 2. Patterns of allergic contact
dermatitis

Pattern
Male
[n (%)]

Female
[n (%)]

Airborne 35 (27.1) 20 (21.9)
Hands 20 (15.5) 25 (27.5)
Feet 10 (7.7) 14 (15.4)
Hands and feet 26 (20.1) 8 (8.8)
Others 38 (29.4) 24 (26.4)

Table 3. Indian standard series (ISS) allergens and their positivity

Sr. number Allergens Total [n (%)] Male Female

1 Potassium dichromate 0.5% 22 (15.7) 19 3
2 Neomycin sulphate 20% 11 (7.8) 7 4
3 Cobalt chloride 1% 17 (12.1) 8 9
4 Benzocaine 5% 6 (4.3) 3 3
5 Formaldehyde 1% 3 (2.1) 0 3
6 4-phenylenediamine 1% 9 (6.4) 4 5
7 Parabens 15% 2 (1.4) 2 0
8 Nickel sulphate 5% 44 (31.4) 12 32
9 Colophony 20% 13 (9.3) 7 6
10 Gentamicin 20% 3 (2.1) 3 0
11 Propylene glycol 2% 7 (5) 6 1
12 Mercaptomix 2% 11 (7.8) 5 6
13 Epoxy resin 1% 4 (2.8) 2 2
14 Fragrance mix 8% 16 (11.4) 9 7
15 Mercaptobenzothiazole 2% 11 (7.8) 6 5
16 Nitrofurazone 2% 15 (10.7) 10 5
17 Polyethylene glycol (400) 100 4 (2.8) 4 0
18 Chlorocresol 1% 4 (2.8) 3 1
19 Lanolin alcohol 30% 1 (0.7) 1 0
20 Balsam of Peru 25% 3 (2.1) 1 2
21 Thiuram mix 1% 7 (5) 4 3
22 Chinoform 3% 4 (2.8) 3 1
23 Kathon CG 0.67% 2 (1.4) 1 1
24 Ethylenediamine hydrochloride 1% 0 0 0
25 Black rubber mix 0.6% 2 (1.4) 1 1
26 P-tert buty1phenol 1% 3 (2.1) 1 2
27 Quaternium 15 1% 1 (0.7) 1 0
28 Plant allergens

Parthenium hysterophorus 37 (26.4) 25 12
Xanthium 11 (7.8) 5 6
Chrysanthemum 6 (4.2) 2 4
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Discussion

The commonest clinical pattern
observed was airborne (parthenium)
contact dermatitis. Pasricha (6), and
Sharma and Kaur (7, 8) have pre-
viously reported a large number of
such cases. In our earlier series (3)
this was also the commonest pattern,
in contrast to hand dermatitis in
other series (9–11). Its preponder-
ance in males (63.63%) has also
been observed earlier (7, 8, 12). The
figure of 63.6% of patients showing 1
or more positive reactions is compar-
able with the findings of El-Rab et al.
(13), Singhal and Reddy (2), and
Sharma and Chakrabarti (3) but
higher than those of Zhang et al.
(14) and Hammershoy (15).

Most of the Asian centres, namely
Saudi Arabia (13), Beijing (14),
Shanghai (16), Taipei (17) and
Singapore (18), have also reported
nickel as the commonest allergen,
and it was the 2nd most common
sensitizer in Hong Kong (19) and
India (3, 4).

Parthenium was the 2nd most
common allergen in the present
series (26.4%), whereas it was the
most common sensitizer in 2 other
series from India (2, 3). In a similar
series of patch testing done with
the ESS, parthenium sensitivity
was seen in only 14% of patients.
Such a low positivity could be due
to the fact that the ESS contains
only the SL mix as a screen for
Compositae allergy (3), which is
not adequate.

Potassium dichromate was the
most frequent sensitizer in the pre-
vious report from Chandigarh,
India (3), while it ranked 2nd in all
Asian centres (2, 4, 13–15) except
Singapore (18) and Hong Kong (19),
where the incidence of chromate
sensitivity was extremely low, 2.7
and 1.6%, respectively. Cobalt
chloride was a frequent sensitizer in
Saudi Arabia (13), Beijing (14) and
Taipei (17), whereas it was seen in
only 12.1% of our patients, which is
almost similar to that of other Indian
series (2–4).

Fragrance mix was the common-
est allergen in Hong Kong (19)
and 2nd most common in Taipei
(17) and Singapore (18), where-
as it was only the 5th most com-
mon sensitizer in our population,
perhaps because of the difference in
cultures.

In a series from Manipal, India
(4), gentamicin showed the highest
frequency of positivity, while in
another report from India none of
the patients showed positivity to
topical antibiotics (2). Neomycin
sensitivity was seen in 5% of
the patients in a previous series
(3). Such wide variation could be
due to differences in prescription
patterns.

In conclusion, the common contact
sensitizers in Delhi, India are nickel,
parthenium, chromate, cobalt and fra-
grance. Relevance of such positive
patch test reactions was seen in
82.1% of patients, and hence, the ISS
is suitable for diagnosis of most of our
cases of ACD.
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Pruritus vulvae and ani are common
complaints and their precise causes,
including allergic contact dermatitis,
are frequently misdiagnosed. Allergic
contact vulvitis has rarely been reported
from local anaesthetics such as tetra-
caine (amethocaine), though its aller-
genicityhasbeenwidelydescribed (1–9).

Case Report

A 52-year-old woman with a 3-month
history of pruritus vulvae came to our
clinic. She had been repeatedly operated
on because of urinary incontinence and
frequently catheterized. She presented
with erythematous scaly plaques on
the vulva, perineal and perianal regions,
and inner thighs. She had received
treatment with topical antimycotics
(clotrimazole) and corticosteroids,
improving with the latter.

Patch tests with the GEIDC
standard series, local anaesthetics, clo-
trimazole, povidone iodine and her
own medicaments, including the uro-
logical lubricant Organon1 (Organon
Española, S.A., Barcelona, Spain) and
some catheter samples were carried
out. Positive reactions to caine mix,
tetracaine hydrochloride and
Organon1 ointment, at 3 and 7 days,
were found. Para-phenylenediamine
and other local anaesthetics tested
were negative. Tetracaine hydrochlor-
ide was contained in the urological
lubricant applied on the vesical cathe-
ter. The patient greatly improved when
Organon1 was substituted with pet.,
and in fact, when, accidentally, a new
nurse used the original lubricant again,
the symptoms returned.

Discussion

Tetracaine (amethocaine) hydro-
chloride is a local anaesthetic derived
from benzoic acid (esters of p-amino-

benzoic acid type), often used to treat
pruritus ani, haemorrhoids or prur-
itus vulvae (2). Also employed as a
topical anaesthetic for eyes, ears,
nose, throat or urethra (3), as in our
case, it is rarely used for infiltration
anaesthesia, as nowadays esters have
been replaced by the amide group of
anaesthetics (lidocaine, mepivacaine
and bupivacaine) (4).

Tetracaine hydrochloride has been
demonstrated to be a strong sensitizer
(1–9). A Spanish study found positive
patch tests to tetracaine in 1.2% of a
large series of tested patients
(n¼ 1328), which corresponded to
almost 20% of those positive to caine
mix (3). Most of these positivities were
unrelated to occupation, though in 6
of 16 patients with positive patch
tests to tetracaine an occupational
origin could be found. These were
mainly dentists with cracking and
scaling of their finger pulps, as they
used a spray containing tetracaine as
pre-anaesthetic (tetracaine was con-
sidered the most frequent anaesthetic
allergen among dentists 2 decades
ago) (3, 4). Ophthalmologists, otorhi-
nolaryngologists and even laser-
clinic nurses, can also be affected
(6). It may infrequently cross-react
with other anaesthetics of the ester
group or para-phenylenediamine
(3, 4, 7).

Although lubricant ointments are
widely used in urology, allergic contact
dermatitis caused by these products, as
in our case, is rare (8, 9). Besides,
positivity to tetracaine hydrochloride
was found in only 1 case of 45 women
with vulvar problems (mainly pruritus
vulvae) and 1 or more allergic reac-
tions to patch testing, medicaments
being the major source of allergens in
these patients (1). Women with pruri-
tus vulvae are frequently treated with
multiple topical drugs, as was our
patient, and are at risk of developing
contact sensitivity (1).
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