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Contact dermatitis can be severe and lead to sick leave as well as significant healthcare expenses. The
aim of this review is to present the published knowledge on 6 historical epidemics of contact allergy to
apply this knowledge on the prevention and control of future contact allergy epidemics. A historical
review is performed on nickel, chromium, methylchloroisothiazolinone/methylisothiazolinone,
methyldibromo glutaronitrile, formaldehyde, and para-phenylenediamine. The first cases of contact
dermatitis are mostly occupational, whereas consumer cases appear later. There is often a latency
period from the first cases are observed until an epidemic occurs, and the problem is recognized.
Finally, no one seems to take responsibility of dealing with the situation, and there are no attempts of
regulation until an epidemic is consolidated among consumers for many years. Steps should be taken
to prevent contact allergy epidemics. It is essential that dermatologist, scientists, administrators, and
consumers organize and structure known methods to accelerate the control of emerging contact
allergens.
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Contact allergyaffects nearly 15–20%of thegeneral
population (1). Sensitization is caused by skin con-
tact with low-molecular-weight haptens. Risk fac-
tors include the inherent sensitizing potential of an
allergen, elevated allergen concentration (dose per
unit area), high frequency of exposure, occlusion,
long exposure time, the presence of penetration-
enhancing factors, and an altered skin barrier func-
tion (2). Genetic predisposition seems to play
aminor role (3–5).Asensitizedpersonwhobecomes
exposed to an allergen concentration that exceeds
the individual thresholdwill developallergic contact
dermatitis. Furthermore, elicitation depends on the
durationand frequencyof exposure, regionofappli-
cation, and the presence of irritants (6).
Certain allergens are ubiquitous in our environ-

ment. This can make total allergen avoidance
impossible. Consequently, some patients develop
chronic dermatitis leading to sick leave as well as
increased healthcare expenses.
The aim of this review is to present the published

knowledge on 6 historical epidemics of contact
allergy. The chosen allergens have all caused high

incidences of allergic contact dermatitis among
consumers and workers (7). Furthermore, there
have been attempts to regulate all 6 allergens.

The description of each allergen includes its ori-
gin, use, and exposure as well as a chronological
overview of the first publication of contact derma-
titis, its epidemic, and finally control.

The review will provide an insight to some his-
torical setbacks and achievements in contact der-
matitis. It is our intention that past contact allergy
epidemics will teach us important and decisive
measures, when it comes to the prevention, detec-
tion, and control of future epidemics.

Material and Methods

A historical review is performed on nickel,
chromium, methylchloroisothiazolinone/meth-
ylisothiazolinone (MCI/MI), methyldibromo
glutaronitrile (MDBGN), formaldehyde, and para-
phenylenediamine (PPD). Fragrance mix has been
considered unsuitable for this review because of
its heterogeneity.

The literature search has been performed both
manually and by the use of Pubmed Medline
and Google� internet search engine. As Pubmed
Medline does not cover all published data, a
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historical search in our library has also been car-
ried out. It is possible that the authors have not
been able to isolate the first published cases of
contact dermatitis to specific allergens, as part of
the literature is old and not easily accessible.
In the selection of references, priority has been

given to initial descriptions, original larger clinical
materials, exposure assessments, experimental
clinical exposure studies, and eventual regulations.
With the term epidemic, the authors mean the

occurrence of cases of an illness in a community or
region, which is in excess of the number of cases
normally expected for that disease in that area at
that time (8).

Nickel

Nickel is a hard, silvery white metal that resists
corrosion even at high temperatures. It was first
identified in 1751 by the Swedish chemist Baron
Axel Fredrik Cronstedt as he was attempting to
extract copper from niccolite (kupfernickel) (9).
Nickel is used in many industrial and consumer
products, including stainless steel, magnets, metal
plating, coinage, and special alloys.
The first report of contact dermatitis caused by

nickel exposure appeared in the late 1880s as
Blascho described the ‘galvanization eczema’
(10). At the time, nickel dermatitis was typically ob-
served on the hands and forearms of miners and
workers in the plating industry (10, 11). Nickel
dermatitis often led to severe eczematous disease,
as nickel exposure was high and treatment absent.
In 1925 inKiel, nickel was proven, by patch testing,
to be the aetiological factor for the development
of dermatitis in the electroplating industry (11).
Further reports about occupational nickel der-
matitis were released through the 1920 and 1930s
(12–14).
In 1931, the first case of nickel dermatitis among

consumers of nickel-plated objects worn in direct
skin contact was observed (15). For the next 6 dec-
ades, an accumulation of cases especially among
female consumers took place: in the 1930–1960s,
the most frequent sensitizing object was nickel-
plated suspenders (16). In the 1970s, nickel derma-
titis was most frequently caused by metal buttons
and zippers in blue jeans (17), and in the 1980s,
nickel dermatitis was most frequently caused by
jewelry (18).
As a result, the frequencyof positive patch test to

nickel increased in most countries, e.g. in Malmö,
Sweden, an increase among female patients was
observed from 7% to 29% in the period 1962–
1997 (19). Consumer nickel dermatitis often
proved severe and could evolve to hand eczema
and, in rare cases, systemic contact dermatitis.

Investigations showed that the induction and
elicitation of nickel contact allergy depended on
the amount of nickel per skin unit area present in
the epidermis and on the fact that free nickel ion
could be leached out as a response to the corrosion
caused by human sweat on nickel-plated surfaces
and alloys (20–22). Based on this research, a limit
of 0.5 mg/cm2 per week of nickel release was sug-
gested and acknowledged as a safe limit for nickel
exposure (21). In 1990, a legislation was passed in
Denmark to diminish nickel release in consumer
products (23). In 1994, a similar legislation was
passed in the European Union (EU) prohibiting
trade with products that released more than
0.5 mg/cm2 per week of nickel (24). The theoretical
basis for these regulations was supported by a
meta-analysis of the dose–response relationship
for nickel based on scientific articles published
between 1971 and 1999 (25). The Nickel Directive
was recently revised so that the requirement con-
cerning nickel content in piercing posts is changed
toanew requirement concerningnickel release (26).
It is generally acknowledged that nickel contact

allergy and dermatitis is decreasing because of
these regulatory interventions. Among Danish
children aged 0–18 years, nickel allergy decreased
significantly from 24.8% to 9.2% over a 12-year
period (27). Furthermore, ear piercing performed
after 1992 led to a decreased risk of nickel sensi-
tization (28). In Germany, nickel sensitization
decreased significantly from 36.7% to 25.8%
among women younger than 30 years over a
9-year period (29). Despite these regulations,
nickel remains the most common allergen in patch
test clinics all over Europe (30). In the USA, where
no nickel regulation has been introduced, nickel
continues to be responsible for clinical disease
among youngsters (31).

Chromium

Chromium is a steel grey, lustrous, hardmetal that
takes a high polish. It was first identified in 1797
when French chemist Nicolas-Louis Vauquelin
produced chromium oxide (CrO3) from samples
of crocoite ore (PbCrO4) (9). It is primarily used
not only in metal alloys and plating but also in
leather tanning, paint, anticorrosives, ceramics,
and chemicals.
Historically, the most important cause of con-

tact allergy from chromium has been occupational
exposure to cement. Only trivalent Cr (III) and
hexavalent Cr (VI) oxidation states of chromium
act as haptens. Their existence depends on various
factors such as pH and temperature. In cement, Cr
(VI) is produced when the trivalent compound,
Cr2O3, is heated to 1400–1500�C.
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The first cases of contact dermatitis to cement
were reported in 1908 and 1925 during the con-
struction of the Metro in Paris and the Under-
ground in London, respectively (32, 33). Patch
testing with potassium dichromate 0.5% petrola-
tum was performed in 1931 and is still used today
in the European standard patch test series (34). In
1966, Kligman showed using the maximization
test that potassium dichromate was an extreme
hapten (35).
In 1950, the hexavalent chromium content in

cement was associated with the development of
contact allergy in workers with cement eczema
(36). During the 1970s, an accumulation of
patients with occupational chromium dermatitis
led to an increasing number of persons with per-
manent disability in Denmark (37). In 1979, it was
suggested that the addition of iron sulfate to
cement could reduce the amount of water soluble
hexavalent chromium (38). In 1981, iron sulfate
was added to cement manufactured by Aalborg
Portland1, Denmark, reducing the water soluble
chromate content to not more than 2 parts per
million (p.p.m.). In 1983, legislation made this
addition compulsory in Denmark. Since then,
the prevalence of chromium allergy among con-
struction workers in Denmark has decreased (39).
In countries that did not pass similar legisla-

tions, chromate allergy continued to cause occu-
pational chromium dermatitis (40). Hence an EU
Directive restricting the marketing and use of
cement containing more than 2 p.p.m. hexaval-
ent chromium came into effect on January 17,
2005 (41).
The epidemiology and clinical picture of chro-

mium allergy in Denmark has changed from an
occupational problem to a consumer problem.
Leather products are now responsible for the main
chromium exposure (42). The prevalence of chro-
mium allergy in the background population is
between 0.5% and 1.7% but considerably higher
among consecutive eczema patients (1, 42–44).
A suggestion on threshold levels for Cr (III)
release and Cr (VI) content in leather products
has been raised, as modifications in the leather
manufacturing process can limit the content of
Cr (III) and Cr (VI). Hansen et al. determined
the threshold concentration that will elicit contact
dermatitis in chromium-allergic subjects based on
scientific work performed between 1954 and 1998
(45). Further exposure studies are warranted.

Formaldehyde

Formaldehyde is a colourless flammable gas with
a strong pungent odour. It was first synthesized
in 1859 by Russian chemist Alexandr Butlerov

but was conclusively identified by German chem-
ist August Wilhelm von Hofmann in 1867 (9).
In 1888, the disinfectant properties of formal-
dehyde were discovered, but it was not until
1897 that the production of formaldehyde grew
significantly (46). Formaldehyde appears as free
formaldehyde, formaldehyde donated from
formaldehyde-releasing preservatives, and finally
as formaldehyde resins. Free formaldehyde and
formaldehyde-releasing preservatives are used
not only as preservatives in household products,
such as detergents, topical medications, and cos-
metics but also in industrial products such as
paints, cutting fluids, lacquers, and disinfectants.

Today, formaldehyde-releasing preservatives
have replaced formaldehyde in most cosmetics
and industrial products, as they are less frequent
sensitizers (47). However, the majority of formal-
dehyde is combined with phenol, urea, or mela-
mine in the production of formaldehyde resins.
These resins are commonly used as adhesives
and binders in plywood, carpeting, paper, pulp,
plastic, textile finishing, and as the wet-strength
resin added to sanitary paper products.

Occupational sensitization to formaldehyde is
widespread and has been reported among hair-
dressers, medical personnel, paper manufacturers,
shoe manufacturers, embalmers, and especially
among industrial workers exposed to metalwork-
ing fluids (47). In 1905, the first case of occu-
pational contact dermatitis to formaldehyde was
published when Galewsky described eczema
among physicians and medical personnel in Dres-
den, Germany (48).

Historically, consumer sensitization to formal-
dehyde has mainly been observed for clothing and
cosmetics, but contact dermatitis to formaldehyde
was already well described at the turn of the cen-
tury among patients suffering from hyperhidrosis
(48). In 1934, textile dermatitis was reported for
the first time at the Finsen Institute in Denmark
(49). An accumulation of cases was seen in the
1950s and 1960s, whereas the 1970s saw fewer
cases (47). This change was mostly because of
the development of new textile finishes that
released less formaldehyde.

Contact allergy to nail varnish was described
for the first time in 1925 (50). Preservation of cos-
metics with formaldehyde increased in the 1940s
and 1950s because it was cheap and effective.
Between 1963 and 1986, a 3.9% incidence of for-
maldehyde sensitivity was estimated in 119.505
patients from mainly Western Europe and North
America (47). In 1979, Jordan et al. showed the
dose–response relationship to provocative axillary
use testing and patch testing in 16 formaldehyde-
sensitive patients (51). The authors concluded that
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a usage concentration of 30 p.p.m. or less could
decrease contact allergy to formaldehyde (51).
This finding was supported by Flyvholm et al.
who showed that formaldehyde may elicit an aller-
gic reaction during repeated occlusive exposure
down to 30 p.p.m. (52–54).
As part of the European Cosmetic Directive, the

content of formaldehyde was limited to 0.2% in
cosmetic products and 0.1% in oral hygiene prod-
ucts and 5% in nail hardeners (55). Cosmetics con-
taining more than 0.05% formaldehyde must be
labeled as ‘contains formaldehyde’. In 2006,
Zachariae et al. showed a non-eliciting concentra-
tion of diazolidinyl urea of 0.05% (130 p.p.m.
formaldehyde) applied in a creamon the arm,neck,
and face in formaldehyde-sensitive individuals
(56).Furthermore, effectivemicrobial preservation
was achieved using 1/6 of diazolidinyl urea concen-
tration typically found in facial moisturizers (56).
It has been suggested that the combination of

increasing incidences of formaldehyde sensitiza-
tion, the EU directive and increasing preservation
with MCI/MI, led to a decline in the use of form-
aldehyde in leave-on cosmetics during the 1980s
(47).However,Wilkinson et al. reported that form-
aldehyde sensitivity remains high as result of con-
tinuous product preservation with formaldehyde
and formaldehyde-releasing preservatives (57). In
support, Gruvberger et al. showed that out of 100
moisturizers examined on the Swedish market, 10
(10%) contained formaldehyde (58). Furthermore,
a considerable increase in the use of formaldehyde
especially in paints and lacquers was observed
between 2002 and 2005 in Denmark (59). The risk
of sensitization to formaldehyde remains present
among European consumers and workers.

Methylchloroisothiazolinone/
methylisothiazolinone

Preservatives containing MCI/MI have been
widely used since the late 1970s in Europe and
early 1980s in the USA (60). They quickly gained
popularity and have mostly been applied in indus-
trial products as well as toiletries and cosmetics. In
1980–1982, the first cases of allergic contact der-
matitis to MCI/MI were discovered among work-
ers, and later in consumers, in Malmö, Sweden
(61, 62). Consequently, the MCI/MI-containing
preservatives Kathon1 CG and Kathon1 886
were added to the routine patch test series and
cutting oil patch test series, respectively, inMalmö
and Lund (61). In 1983, Chan et al. supported
these findings when they showed that MCI/MI
was a contact allergen in guinea-pigs (63).
In the 1980s, several reports of allergic contact

dermatitis to MCI/MI among workers and con-

sumers were published (64–66), and at the same
time, the prevalence of positive allergic patch test
reactions increased markedly in unselected eczema
patients, reaching prevalence rates between 3%
and 8% (61, 67, 68). This increase was primarily
attributed to cosmetic leave-on products, despite
the products contained a concentration of MCI/
MI that was within the recommended levels of
that time (30 p.p.m.) (69).
Since the 1990s, the content of MCI/MI in the

EU is limited to a concentration of 15–55 p.p.m. in
industrial products and 15 p.p.m. in cosmetic
products (70). However, the Cosmetics, Toiletries
and Fragrance Association recommends a use
concentration of no more than 7.5 p.p.m. in cos-
metic leave-on products and 15 p.p.m. for cos-
metic rinse-off products (71).
It has been suggested that these efforts have not

only diminished the risk of primary sensitization
but also the elicitation of contact dermatitis in
MCI/MI-sensitized individuals from the use of
rinse-off products (69). However, the levels of
patch test sensitivity to MCI/MI from a 10-year
multicentre analysis remain high at 2–2.5% (57).
Furthermore, Zachariae et al. showed that the elic-
itation threshold for a MCI/MI-containing solu-
tion is less than 2 p.p.m. in sensitized individuals
(72). Further monitoring is therefore necessary.
Recently, a new preservative containing only

MI and not MCI has been introduced in the EU
for use in cosmetics and industrial products. So
far, 2 industrial reports indicate that MI holds
a potential for eliciting and probably inducing
contact allergy in humans (73, 74).

Methyldibromo glutaronitrile

Euxyl1K400 (Schülke&Mayr,Hamburg,Germany)
was marketed in Europe for the preservation of
industrial and cosmetic products in 1983 and 1985,
respectively. The product is a combination of 2
preservatives, MDBGN and 2-phenoxyethanol
(PE), in a 1:4 ratio. Euxyl1 K 400 was introduced
as a potent alternative to other sensitizing pre-
servatives, in particular MCI/MI.
In 1983, the first case of allergic contact derma-

titis to MDBGN was reported, when a worker
developed eczema on the hands and forearms after
exposure to glue preserved with Tektamer 38 (75).
Allergic contact dermatitis to Euxyl1 K 400 is
almost exclusively because of sensitization with
MDBGN and only rarely because of PE (76). In
1986, the EU scientific Committee on Cosmetol-
ogy authorized the content of MDBGN in cos-
metics products at a maximum concentration of
0.1% in both leave-on and rinse-off products (77).
However, in 1989, the first of many reports of
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allergic contact dermatitis among consumers was
published in Germany (78). Since then, allergic
contact dermatitis has been reported from
MDBGN in different products such as soap,
cleansing milk, shampoos, moisturizers, ultra-
sonic gel, moistened toilet paper, sunscreen lotion,
detergents, and eye gel. de Groot et al. showed an
increase in the frequency of positive test reactions
to MDBGN in the Netherlands from 0.5% in
1991 to 4% in 1994 (79). Similarly, the levels of
patch test sensitivity to MDBGN increased from
0.7% in 1991 to 3.5% in 2000 in a European multi-
centre analysis (57). Concurrently with the con-
tinuous reports of increasing incidence rates of
MDBGN contact allergy, several studies concern-
ing the sensitizing capacity of MDBGN were car-
ried out (80–82). Data from the manufacturer of
Tektamer 381 showed that the preservative was
a moderate skin irritant and that a human repeat
insult patch test procedure did not sensitize any of
52 individuals undergoing 12 daily applications of
3000 p.p.m. Tektamer 381 over a 3-week period
(75). However, in 1993, Hausen showed that
Euxyl1 K 400 and MDBGN had a distinct but
weak sensitizing potency when using a modified
Freund’s complete adjuvant procedure (81). In
1999, Wahlkvist et al. supported these findings
and concluded that to detect the allergenic poten-
tial of possible contact allergens, it is necessary to
apply various predictive test models (82). The dif-
fering results may be because of the limited num-
ber of applications in the tests and that multiple
applications of MDBGN may be necessary for
sensitization. A rinse-off exposure study with
MDBGN showed that none of 11 pre-sensitized
individuals using a 0.02% MDBGN-containing
shampoo, 3 days weekly for a 9- to 13-week
period, developed contact dermatitis (83). How-
ever, Jensen et al. showed that the use of 0.1%
MDBGN soap elicited contact dermatitis in 7/19
individuals after 6–34 days (84).
It is generally acknowledged that there has been

a risk assessment failure concerning MDBGN. In
the light of these findings, an amendment to the
EUCosmetic Directive has been added, restricting
the use of MDBGN to rinse-off products only, in
a concentration of 0.1% since 2005. Furthermore,
in a recent Scientific Committee on Consumer
Products (SCCP/0863/05) opinion on MDBGN,
it was recommended that MDBGN should not
be present in any cosmetic product.

Para-phenylenediamine

PPD is a colourless, slightly pink, grey or yellow
crystalline solid (lumps or powder). Chemically, it
is an aromatic amine that turns red, brown, and

then finally black on oxidation. PPD has been
used as a fur and textile dye, but today it is mainly
used for permanent hair dyeing and is an ingredi-
ent in almost every permanent hair colour product
on the market, regardless of brand.

During the 19th century, hair dying with henna
became increasingly popular in the Middle East
and soon spread to daring women in Europe.
The introduction of PPD gradually replaced
henna as the preferred hair dye among European
hairdressers. In 1898, Cathelineau reported 18
cases of occupational dermatitis to PPD among
female hairdressers in France (85). Sensitization
by PPD was considered a significant health risk
and was therefore prohibited in Germany in 1906
(86). In 1907, French chemist Eugene Schueller,
later founder of l’Oreal, developed a hair colour
formula based on PPD that he sold to Parisian
hairdressers (9). In 1910, imported French hair
dyes caused contact dermatitis among hairdres-
sers in Spain (87). During the next decades, the
cosmetic industry transferred the PPD technology
mainly from the textile and fur industry to hair
dyeing. Hence, in the 1930s, accumulating cases
of contact dermatitis to synthetic hair and fur dyes
made Bonnevie suggest that PPD became a part of
the patch test standard series (16). In 1943 and
1951, respectively, Sweden and France prohibited
the use of PPD (86).

In the 1960s, hair dyeing became a popular
home cosmetic procedure in the USA. Shirley
Polykoff certainly made a contribution to increas-
ing sales when she in 1956 advertised for Clariol
hair dying product with lines such as ‘Does she.
or doesn’t she? Only her hairdresser knows for
sure,’ and ‘Is it true blondes have more fun?’ In
only 6 years, Clairol sales increased by 413%, as
more than 50% of US adult women began using
hair colour, up from 7% (88). Today, hair dyeing
is widely applied, with 75% of American and
Danish women reportedly dyeing their hair and
an increasing number of men following their lead
(89, 90).

Under the EU Cosmetic Directive, PPD is
allowed in hair dye products with a concentration
limit of 6%. Even though many hair care manu-
facturers apply PPD in smaller concentrations,
sensitization to PPD is high among hairdressers
and patients. Between 1980 and 1993, 45.9% of
379 hairdressers patch tested inMadrid had a posi-
tive reaction to PPD (91). Conde-Salazar et al.
found a comparable mean value of positive patch
test reactions to PPD among hairdressers in 12
earlier publications (91). In 1992, Guerra et al.
showed that 24% of 302 Italian hairdressers were
sensitized to PPD (92). Furthermore, 9 European
centres reported that 15% (range 0–45.5%) of 809
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patch tested hairdressers had a positive reaction
to PPD (93). In St John’s, London, the prevalence
of positive patch tests to PPD was 3.2% among
26 706 patients suspected of contact dermatitis be-
tween 1982 and 1998 (94). Reports from Germany
and the USA have showed slightly higher frequen-
cies, 4.6% and 6.4%, respectively (95, 96). When
Sweden entered the EU in 1992, the national
prohibition on the use of PPD was lifted. How-
ever, no increase in PPD sensitization has been
observed (97), probably because PPD was also
used before 1992 because of import of PPD-
containing hair dye products by hairdressers (98)
but also because chemically related substances
have been applied instead.
Contact dermatitis to PPD can be severe for

hairdressers and consumers. Hairdressers and bar-
bers rate among the 3 most prevalent groups suf-
fering from occupational dermatitis in England
(99). In Germany, an increase in the frequency
of sensitization to PPD among clients using hair
dye was noted between 1995 and 2002 (100). Since
the use of hair dye is becoming increasingly popu-
lar, the permitted PPD use concentration in hair
products clearly calls for a review.

Discussion

Experience from past contact allergy epidemics

This review suggests that contact allergy epidem-
ics have certain similarities (Table 1). Most often,
the first cases of contact dermatitis are occupa-
tional, whereas consumer cases seem to appear
later. Therefore, recent observations of occupa-
tional contact dermatitis to MI may be the begin-
ning of an emerging epidemic and should be
followed closely (73, 74). Furthermore, there is
a latency period from the first cases are described
until the contact allergy epidemic is recognized.
Among other things, this transition phase should
be used to identify patch test concentrations (101).
Past contact allergy epidemics also show that
there are no attempts of regulation until an epi-
demic is consolidated among consumers, and thus
allergens persist in consumer products for a long
time. The regulations are most often based on
public research.

Finally, past experience shows that neither
manufacturers nor administrators seem to take
clear responsibility of dealing with emerging con-
tact allergy epidemics.

Pre-marketing risk assessment and its limitations

Traditionally, risk assessment of new contact
allergens has focused on pre-marketing safety
tests. This step is critical, as it can prevent new
substances with strong allergenic potentials from
reaching consumers. The risk assessment process
generally follows a stepwise approach: hazard
identification, dose–response assessment, expo-
sure assessment, and risk characterization (102).
Prior to product marketing, a maximum allowable
exposure limit for the ingredient is determined
from exposure calculations and skin sensitization
tests. However, the main problem with current
test methods such as chemical and cellular in vitro
tests, the guinea-pig maximization test, the local
lymph node assay, and the human repeat insult
patch test is the sensitivity of the test systems,
the correct interpretation of test data, and their
incorporation into the final risk assessment.
It is critical to risk assessment that an under-

standing of exposure, allergenic potency, and
dose–response is achieved. Certain sensitizing
chemicals can be applied in various products with-
out inducing contact allergy, as long as the con-
centration is low. However, if the concentration of
a sensitizing chemical is too high, the risk of sen-
sitization is increased. The purpose of preserva-
tion is to eliminate microbial growth, but often
a higher concentration than necessary is applied
(56). This increases the risk of sensitization.
Safety evaluation failures are sometimes

encountered. Alternating preservative contact
allergy epidemics have been replacing one another
with noticeable delays in effective attempts of reg-
ulation (103): in the 1970s, formaldehyde was
widely replaced by MCI/MI in cosmetic products
(47). As an epidemic of contact dermatitis to
MCI/MI was observed, MDBGN was marketed,
but unfortunately, it induced and elicited contact
dermatitis in millions of patients.

Early detection and communication of contact
allergy epidemics

Early detection can be achieved through the use of
comprehensive data networks. The European Sur-
veillance System on Contact Allergies carries out
surveillance of contact allergy in clinical popula-
tions, and this enables European dermatologists
to detect general trends and associations as well
as local trends and subgroups at risk.

Table 1. Common trends of contact allergy epidemics

Primary cases are often occupational
Consumer cases predict major problems
The epidemic is not fully recognized until a high number of
consumers are sensitized

Epidemics are long lasting as allergens tend to persist in
consumer products

Generally, there is no public or industrial interference
Regulations are most often based on public-financed research
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Manufacturers perform risk assessment prior to
product marketing, and often, risk assessment
continues after the product has been marketed.
Regrettably, safety data do not always reach sci-
entific journals andmeetings. Furthermore, public
research funding is often scarce. This combination
makes post-marketing risk assessment difficult.
Data from industries as well as public research
institutions should be easily accessible to investi-
gators to enhance future risk assessment.

Scientific contributions to the solution of contact
allergy epidemics

Research that will lead to the regulation of a spe-
cific contact allergen is often funded by public
institutions. It is therefore important that the lim-
ited resources are clearly targeted (Table 2). Early
investigations largely depend on clinical descrip-
tions in case reports as well as epidemiological
studies that define the extent of a contact allergy
epidemic. However, experimental clinical expo-
sure studies are of critical importance as they form
the basis for future regulations of allergen expo-
sure. A thorough investigation of an allergen
includes determination of its potency, the dose
that induces and elicits contact dermatitis, the
number of repeated applications necessary to elicit
contact dermatitis, time relationship, and eventu-
ally a confirmatory repeated open application test.
In the past, contact dermatitis research has only

been organized to a certain extent. However, sev-
eral workgroups continuously discuss current
problems in contact dermatitis. Today, there is
an understandable delay in scientific production
because there seem to be a shortage of human as
well as financial resources. The solution for future
contact allergy epidemics could ideally be acceler-
ated by enhanced international planning.

Administrative contribution to the solution of
contact allergy epidemics

A substance that has proven capable of inducing
and eliciting contact dermatitis can be managed

with different regulatory measures: the strongest
regulating measure is prohibition, e.g. MDBGN
in stay-on cosmetic products. This is applied when
safety data have proven a clear correlation be-
tween low concentration allergen exposure and
clinical disease, often in conjunction with a large
epidemic. As observed with MDBGN, adminis-
trative decisiveness can take many years and
should ideally be shortened. Another regulatory
measure is limitation of an allergenic ingredient
in a product, e.g. nickel release from metals and
jewelry. Such regulations may also prove effective
and change epidemiological patterns, as observed
for nickel (27–29).

Historically, regulations have most often been
implemented in individual European countries
prior to the establishment of EU directives, e.g.
the Danish nickel and chromium regulations. It
is generally acknowledged that these regulations
have been effective, but nevertheless, it took an-
other 22 years before chromium in cement was
regulated in the EU in comparison with Denmark.
It is possible that future regulations will have a
similar chronology, as the 25 EU countries have
divergent national interest and opinions, which to
a certain extent depends on their home industries.

Other contributions to the solution of a contact
allergy epidemic

Industrial willingness to limit allergen exposure to
consumers and workers post-marketing is also
a way to prevent contact allergy epidemics. In
1981, Aalborg Portland1 added iron sulfate to
their cement before it became compulsory by law
in Denmark in 1983. Likewise, in the 1990s, hair-
dressing products containing acid perms with gly-
ceryl monothioglycolate (GMT) were withdrawn
from the German market. GMT had been respon-
sible for contact dermatitis among hairdressers
and consumers in Germany (104, 105), but after
GMT-containing perm solutions were withdrawn
by major German manufacturers, the incidence of
sensitization decreased (106). Such initiatives can
be costly for the manufacturers because they may
involve changes in several steps of the production.
However, the liability of a product is vital to all
companies and a decrease will most often lead to
removal of the product.

Other initiatives to avoid contact allergens have
also undoubtedly been important for the develop-
ment of consumer safety. An EU requirement on
mandatory labelling of cosmetic products has
eased consumer access to the ingredient list on
personal products (55).

Members of the North American Contact Der-
matitis Society (ACDS) have access to the Contact

Table 2. Enhanced data collection for the prevention of contact
allergy epidemics

Better description of clinical cases
Accurate exposure descriptions
Dose–response data from patch testing
(multiple patch test concentrations)

Open testing with repeated applications
Qualitative and quantitative exposure assessment
Surveillance systems should be established to accelerate
data availability

Retrospective epidemiological studies determine the
effect of regulations
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Allergy Replacement Database, which contains
the ingredient list of more than 2000 topical skin
care products (107). This database developed at
Mayo clinic facilitates patient allergen avoidance
when they consult dermatologists, pharmacists,
and other members of ACDS. There are several
other useful databases; however, most of them are
of national interest (108).

Future perspectives

Past risk assessment failures teach us that regula-
tory steps should be enhanced to prevent long-
term contact allergy epidemics. As previously
proposed, contact sensitizing chemicals in cos-
metic products should not be permanently ap-
proved until a final risk assessment and risk
management has been established (109). A combi-
nation of pre- and post-marketing risk assessment
and the discussed regulatory measures and initia-
tives may be sufficient to prevent major future
contact allergy epidemics (Table 3).
It is essential that dermatologist, scientists, and

administrators organize and structure known
regulatory methods to accelerate the control of
emerging contact allergens.
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