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Abstract. In Norway there cccurred in 1966 an outbreak
of scvere allergic contact dermatitis in women who had
uscd a new dish-washing agent. In connection with the
dermatitis some of the patients also had systemic symp-
toms in the form of headache, nausea, fever and a
certain degrce of depression. The results of testing of
patients and of sensitization tests in guinea pigs clearly
showed that the cause of the dermatitis was in the
lauryl ether sulphate component of the product. The
results of testing of a sensitized factory worker and of
guinea pigs with the unsulphated matter of LES 13-
2035 and with extract of synthetic lauryl alcohol may
suggest that the allergen is neither chemically bound to
the lauryl ether sulphate molecule nor present in the
actual raw product, fauy alcohol.

Two outbreaks of allergic contact dermatitis from
products containing lauryl cther sulphate have since oc-
curred elsewhere in Scandinavia. Work is in progress at
various laboratories to identify the allergen and to trace
its source and how to prevent its formation.

Alkyl ether sulphates (=alkyl ethoxy sulphates,
AES) are important anionic surfactants that have
been widely used for nearly 20 years in dish-wash-
ing liquids, shampoo mixtures, foam-bath agents,
cosmetics and car cleaners. In Sweden the con-
sumption of alkyl ether sulphates (containing vari-
ous amounts of active matter) in commercially
available products is at present about 3 000 tons
a year (2).

In alkyl ether sulphates the alkyl group may
vary in chain length, but the group with predo-
minantly 12 carbon atoms is generally preferred
for AES in shampoo mixtures and detergents. This
alkyl group is usually referred to as the lauryl
group, for which reason the abbreviation LES is
used here for the corresponding cther sulphate.

1 Oscar Gilje, M.D., was Docent and Assistant Chief
Physician at the Department of Dermatology, Rikshos-
pitalet, Oslo. He died in November 1966,
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LES is produced from technical fatty alcohol.
T'he fatty alcohol may be synthetic or “‘natural™,
derived from. for example, coconut fat. The prin-
cipal components of both are n-dodecyl and n-
tetradecyl alcohol. The manufacture of ether sul-
phate from fatty alcohol is a thrce-stage proce-
dure, namely first ethoxylation with ethylene ox-
ide, then sulphation with e.g. sulphur trioxide, fol-
lowed by neutralisation, usually with a solution
of caustic soda (5). Some manufacturers finally
bleach the product with a small amount of sodium
hypochlorite or hydrogen peroxide. Due mainly o
an incomplete sulphation reaction the technical
product always contains a small percentage,
counted on active matter, that is not ILES. This
matter is generally referred to as “unsulphated
matter” and can be extracted from the LLS by
means of petroleum ether. The composition of
technical LES thus does not exactly correspond
to chemically pure lauryl ether sulphate and may
differ slightly between different brands and even
between different batches of the same brand. In
complete detergent formulae the cther sulphate
may be the only surfactant, or one of several.
Other common ingredients are inorganic salts,
solvents, perfume and pigments.

Hitherto, LES has generally been helieved to
have only a slight effect on the skin. Smeenk (12)
and Valér (13) found LES to irritate the skin less
than other detergents. Apart from these studies,
little appears to have been published on the der-
matological effects of LES. Extensive investiga-
tions have, however. been carried out by manu-
facturers of LES. Exaggerated exposure of large
numbers of housewives to products containing
LLES has produced no evidence of sensitization
(14).
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This opinion of the lack of any undesirable ef-
fecct of LES on the skin must be revised in view
of outbreaks of severe allergic contact dermatitis
in Scandinavia caused by exposure to products
containing LES from different manufacturers. The
first outbreak. which occurred in Norway in 1966.
was caused by a dish-washing liquid; the second
in Sweden in 1968, by LES in a liquid soap: and
the third, which recently occurred in Denmark, to
LES in a dish-washing product.

Though LES has been widely used for many
years it has not previously been recognized as a
contact allergen. One might well imagine that it
is the conditions under which LES are manufac-
tured that are decisive as to whether the product
will be allergenic or not. It is also possible that
LES is contaminated in such a way during the
manufacturing process that it assumes allergenic
properties. The allergenic factor in the sensitizing
batches of LES has not been identified, but at
several laboratories work is in progress to isolate
and to prevent the production of the allergenic
factor (6, 14). Reports on the outbreaks in Swe-
den, and in Denmark (to be published) have em-
phasized the urgency of pertinent research in this
ficld. In this connection there is reason to mention
that in Sweden in 1953-54 there was an outbreak
of contact dermatitis caused by the washing
powder “Surf”, rather soon after its introduction
on the market (3, 8 11). The dermatitis was
attributed to contact allergy to the brand of lauryl
sulphate used in the washing agent (11). Since the
composition of the product
complaints have ceased.

This paper concerns a report of the Norwegian
outbreak. It is based on a compilation of cases and
patch test results by the late Oscar Gilje (4).
Testing soon revealed that it was the LES com-
ponent of the dish-washing liquid that was the
cause of the eczema. One of us (B. M.) was ap-
proached by the Swedish manufacturer of the LES
used in the product with the request to under-
take animal experiments to confirm the sensitizing
capacity of LES 13-2035 and to test sensitized
animals with different fractions of the detergent
to determine where in the manufacturing process
the allergenic factor should be sought. In addition
to the Norwegian outbreak the paper reports a
case of allergic contact dermatitis from LES in
a factory worker exposed to this material and
sensitization experiments in quinea pigs with LES.

was changed the

Fig. 1.
forearms from
ether sulphate. (One of the patients of Dr O. Gilje.)

Acute allergic contact dermatitis of hands and
a dish-washing agent containing lauryl

Quibreak of dermatitis in Norway (1966)

In February 1966 alarming reports of acute dermatitis
in housewives who had used a new dish-washing liguid
began to appear, mainly from the north of Norway. In
some districts the spread assumecd the nature of an epi-
demic. The sale of the product was immediately stopped
and the public appropriately advised by radio and tele-
vision.

Ths total number of cases was estimated at 500-1 000,
In one doctor's district there were 65 cases. Most of the
cases occurred in the north of Norway, where the pro-
duct was first placed on the market in January 1966.
Some cases were also observed in other parts of the
country, particularly in the district of Stavanger and
Oslo. It is estimated that 200 000-500 000 persons had
been exposed.

S)'IIIIIIOIH.Y

As a rule, the dermatitis appeared about 2 weceks after
the patient had begun o use the product. Only womcn
were affected. Most were housewives or women who were
working outside the home but who did their own house-
work. Most were young. Two girls, aged 12 years, who
helped their mothers, also contracted dermatitis. Most
of the affected persons had never had dermatitis before.

The onset was always acute. The ecarliest and most
severe changes occurred on the hands, especially on the
fingers and dorsum of the hand. The dermatitis often
spread 1o the forcarms and face (Figs. 1-2). Somctimes
patchy dermatitis also occurred on the trunk. The skin
reaction was severe with intense redness and oedema.
Vesicles and papules were promincnt; purpura was also
present.

The tendency to oedema was marked with swelling of
the n=zck, face and particularly around the cyes. Severe
itching was the rule. Some complained of general malaise
and moderate fever. Systemic svmptoms included head-
ache for a day or two, nausea, and a peculiar weakness
and apathy. The dermatitis healed slowly within 3-4
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Fig. 2. The same patient as in Fig. 1. Spreading of der-
matitis to the face.

weeks. Some cases required hospitalization and systemic
treatment with corticosteroids.

Partch resting

Patch tests performed on 24 persons who had
developed dermatitis after the use of the detergent. The
testing was donz in the north of Norway (Narvik) by
Dr S. Weideborg; in the west (Stavanger) by Dr A. Jen-
sen; and in Oslo by Dr O. Gilje. 29 patients, 21 women
and 8 men receiving treatment for various skin diseascs
or for venereal diseases at the Department of Dermato-
logy in Oslo, served as controls. Nonc ¢f the latter had
used the detergent in question. The patients were tested
with the product iwself and with its components. The
detergent contained 18.79% active material LES 13-2035
and 3.0% active material LES from a Norwegian sup-
plier. The first 10000 bottles of the dish-washing agent
delivered contained 1.ES 13-2035 only, thereafter the
Norwegian LES was also included. Most of the patients
were also tested with a standard series of 20 common
contact atlergens.

For patch testing, Lysaplast (Nordisk Plaster Industri
A/S, Copenhagen, Denmark) was used. The patches were
applied for 24 hours to the thigh or the back. The re-
sults were read 24 and 48 hours after removal. In two
of the patients the tests produced severc flare-ups of
thzir dermatitis. One also got general symptoms of shiver-

wCere
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ing, apathy and weakness. The shock-like sympioms
started half an hour after the test patches had been ap-
plied and lasted for about 30 min: thc shivering lasted
for about 3 hours.

Results

The results are summarized in Table I. The tests
with the detergent and its two LES components
produccd strong allergic reactions in affected in-
dividuals. All of 23 persons tested reacted to a
20% concentration of the actual product. i.c.
6.5% concentration of LES. Also, 3 of 29 controls
reacted to this concentration. All I8 patients
tested with LES 13-2035 in a concentration of
18.7% reacted positively, and 16 of them to the
Norwegian LES in a concentration of 3%. Posi-
tive reactions were secn in 5 and 2, respectively,
of the 29 controls. Eight of 24 patients reacted
positively to LES 13-2035 in a low concentration
(0.02%) and 6 of 24 to the Norwegian LES in
a concentration of 0.003%. None of the controls
reacted to LES in thesc low concentrations.

Of the patients with dermatitis from the deter-
gent, 3 reacted positively not only to the LES.
but also to other components of the detergent,
namely 2 to naphthol green and 1 to the bacteri-
cide (formaldehyde). Testing with the standard
scries revealed that 2 of these patients gave posi-
tive rcactions to nickel and formaldehyde. Tn addi-
tion, 4 other patients reacted to formaldehyde.

Facrory worker with allergic conract
dermatitis from LES

The patient was a 45-year-old man with no previous
history of cczema, except for dryness and fissures of the
palms for which he consulted a dermatologist in 1962.

In March 1967, while working at the Swedish factory
which manufactured LES 13-2035 he developed dermati-
tis of the hands and also of other parts of the body.
The dermatitis occurred some weeks after he had been

Table 1. Results of patch testing of patients with con-
tact dermatitis from the dish-washing liguid and in un-
exposed controls

Conc. Patients Controls
Test substance (%) Pos./Total Pos./Total
Dish-washing liquid 30.0 2323 3/29
LES 13-2035 (Swedish) 18.7 18/18 5/29
LLES 13-2035 (Swedish) 0.02 8/24 0,29
LES (Norwegian) 3.0 16/18 2/29
LES (Norwegian) 0.003 6,24 0,29
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emptying LES from barrels into a mixer. Several of the
barrels contained LES of the batch which had been in-
cluded in the above-mentioned Norwegian dish-washing
agent and which had now been returned to th: manu-
facturer. During this werk the man had occasionally got
LES c¢n his hands, and on one occasion he spilled LES
cn his ankles and lower legs.

Th: dermatitis started on the backs of the hands
and spread to the forearms and eyelids. He also got der-
matitis of the ankles and lower lcgs where he had
spilled the LES. By the time of examination at the Out-
patient Department of Dermatology, Sahlgrenska sjuk-
huset, Gothenburg, 3 wceks after the onsct of his skin
symptoms, the dermatitis had nearly healed. In the
arzas mentioned the skin was red, dry and here and there
it was desquamating.

Patch testing

The patient was tested with LES 13-2035 and with LES
from a batch that had been produced later. He was also
tested with the extracted unsulphated matter of LES
13-2035 and with material obtained by extractive distilla-
tion with propylenc glycol of synthctic lauryl alcohol,
the raw material used. This distillate consisted mainly of
hydrocarbon contaminants and was obtained as de-
scribed by Bore & Gataud (1). (The fractions were pre-
pared by I Tornquist, MoDoKemi AB, Stenungsund,
Sweden). The two LES samples and the two extracts
were all used in 1.09% concentration in water for patch
testing. By testing 10 controls with these materials the
concentrations chosen were checked and found to be
non-irritant. In addition, the patient was tested with a
standard series comprising 20 of the most common con-
tact allergens (9). The test patches were upplied to the
back for 48 hours. The results wcre read 24 hours after
removal of the patches.

Results

The patient showed clear-cut positive patch test
responses to both LES samples and to the ex-
tracted unsulphated matter of LES 13-2035.
Biopsies from the test reaction sites showed a
histological picture in good agreement with that
of an allergic reaction (H. Gisslén). The patient
did not react to the extract of lauryl alcohol or
to any of the substances in the standard series.

Sensitization of guinea pigs to LES

In May 1966 the allergenicity of LES 13-2035 was assessed
on 25 guinea pigs according to the maximization tech-
nique (10) at the Department of Dermatology, Gothenburg.
For the intracutanecous induction 5% of the LES in
water was used and for topical induction 1 week later,
25% of the LES, also in water. The animals were chal-
lenged 2 wecks after the second induction exposure with

0.5% of LES in water applied as an occiuded patch for,

24 hours. The results were read 24 hours after removal

of the patches.
In September

extracts of LES

1966, when the above-mentioned two
13-2035 were available, a new scrics
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of 23 guinca pigs were treated with LES 13-2035 in the
samz way as thz first series in order to test sensitized
animals  also with these two materials (extracted un-
sulphated matter of LES 13-2035 and distillate of the
alcohol raw material). At challenge, a 0.5% concentra-
ticn of the materials in water was used.

Resulis

In the first series 22 out of the 25 animals showed
definite positive reactions to LES 13-2035. No
reactions were seen in 25 non-exposed control
animals.

In the second series 9 out of the 23 animals
became sensitized. Of the 9 LES-allergic animals
S reacted also to the extracted unsulphated mat-
ter of LES 13-2035. None of the animals reacted
to the distillate of the raw material, ie. fatty
alcohol. All 23 control animals proved negative
at challenge with the three test substances used.

DISCUSSION

The outbreak of allergic contact dermatitis from
the dish-washing agent in Norway is remarkable
in two respects: in some of the affected persons
the dermatitis was associated with systemic symp-
toms and, second, the cause proved to be a type
of surfactant that had been used for many years
in various parts of the world without having
previously been described as possessing allergenic
properties.

[n most cases sensitization had occurred rapidly
—within 2 weeks of initial exposure to the dish-
washing agent. The clinical picture was alarming
not only because of the intensity of the dermatitis,
but also because some patients had general symp-
toms in the form of headache, nausea, fever and
a certain degrce of depression. In one of the
patients the relatively small amount of allergen
applied at patch testing of the dish-washing agent
was sufficient to produce such general symptoms.
The symptoms appeared within 30 minutes, sug-
gesting a simultaneous immediate type of allergy,
which was followed by a flare-up of the dermati-
tis. That some of the patients were highly sensi-
tive was also obvious from the fact that at patch
testing of 24 of the patients, 6 reacted positively
to LES (Norwegian) diluted to give such a low
concentration as 0.003%, and 8 of the 24 to LES
13-203S in a dilution of 0.02%. The positive re-
actions of some of the controls to tests with high
concentrations of LES (3.6% and 18.7%) were
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probably irritant reactions. This also applies to
3 controls who reacted positively to the dish-
washing compound at a 30% concentration.

A literature search failed to reveal any reports
of the above-mentioned types of systemic reactions
in association with contact dermatitis following
external exposure to contact allergens. However,
the rcactions resemble those apt to occur after
intramuscular injection of Rhus extract in hypo-
sensitization of highly sensitive persons in whom
the injections may cause not only severe local
symptoms but also fever, malaise and a grippelike
syndrome (7).

The results of testing of patients and of sensi-
tization tests in animals showed that the cause of
the outbreak of dermatitis was in the LES com-
ponent of the dish-wasing agent. It is probable
that LES 13-2035 was the primary sensitizer and
that the reactions to the testing with the Nor-
wegian LES were signs of cross-allergy. This
assumption gains strength from the observation
that the outbreak of eczema started even after
use of the carlicst batches of dish-washing com-
pound before the Norwegian LES had been added,
i.c. batches consisting of [LES 13-2035 only.

It is not yet possible to explain why or how
LES, which is otherwise allergologically incrt, can
act like a very strong contact allergen. The re-
sults of testing of the sensitized factory worker
and of guinea pigs with the unsulphated matter of
LES 13-2035 and with extract of synthetic lauryl
alcohol may suggest that the allergen is neither
chemically bound to the lauryl ether sulphate
molecule nor present in the actual raw product,
fatty alcohol. Later evidencc confirms that puri-
fied lauryl ether sulphate does not contain the
allergen (14) which thus seems to form in some
stage of the manufacturing process.

The outbreak of contact dermatitis observed in
Sweden in 1953-54 was also caused by an other-
wise allergologically inert surfactant, sodium lau-
ryl sulphate. As far as we know, it has never been
explained how that particular brand of lauryl sul-
phate could act as a sensitizer. Tt is to be noted
that LES always contains about 15% sodium lau-
ryl sulphate (5, 15).

Acta Dermatovener (Stockholin) 53

REFERENCES

1. Bore, P. & Gataud, P.: Etude comparée des hydro-
carbures dans les alcools gras d'origine naturelle et
de synthese. Rev Franc Corps Gras /3: 385, 1966.

. Dagligvaruleverantorers Forbund, Stockholm: Personal
communication, 1971,

3. Fernstrom, A, Nilzén, A. & Wikstrom, K.: Syntetiska
tviittmedel. 11T. Undersékning av 537 personer be-
triffande  hudrcaktionen for vissa tviitmedel. Likar-
tidningen (Stockhoim) 52: 762, 1935

4. Gilje, O.: Personal communication, 1966.

5. Gohlke, F. J. & Bergerhausen, H.: Alkylacthersulfat,
ein ideales Tensid. Seifen-Ole-Fette-Wachse, 15, 1967,

6. Jong, A. L. de, James, B., McCurrach, P. & Philp,
J. McL.: Guidclines to the manufacturc of alkyl
ethoxy sulphate. Unpublished data.

7. Kligman, A. M.: Poison ivy (Rhus) dermatitis. Arch
Derm (Chicago) 77: 149, 1958.

8. Kungl. Mecdicinalstyrelsen: Angdcnde av vissa tviitt-

~

medcel  fororsakade hudinflammationer. Cirkuliirskri-
velse D:nr 220 Hv/54, 1954. Socialstyrelsen, Stock-
holm.

9. Magnusson, B., Blohm, S.-G., Fregert, S, Hjorth, N.,
Hevding, G., Pirili, V. & Skog, E.: Routine patch
testing 1V, Supplementary scrics for Scandinavian
countries. Acta Dermatovener (Stockholm) 48:110,
1968.

10. Magnusson, B. & Kligman, A. M.: Allergic Contact
Dermatitis in the Guinea Pig. ldentification of Contact
Allergens pp. 103-123. Thomas, Springficld, 11, 1970.

11. Nilzén. A.: Seme aspects of synthetic detergents and
skin reactions. Acta Dermatovencr (Stockholm) 38:
104, 1958,

12. Smeenk, G.: The influence of detergents on the skin.
(A clinical and biochemical study.) Arch Klin Exp
Derm 235: 180, 1969.

13. Valér, M.: Dic verglcichende Untersuchuny der Reiz-
wirkung von Waschmitteln auf dic menschliche Haut,
Berufsdermatosen 77: 83, 1969.

14. Walker, A. P., Ashforth, G. K., Davics, R. E., New-
man, E. A, & Ritz, H. L.: Some charactcristics of
the scnsitizer in alkyl ethoxy sulphatc. Acta Derma-
tovener (Stockholm) 53:141, 1973,

15. Weibull, B.: Personal communication, 1972.

Received September 7, 1971

B. Magnusson, M.D.
Department of Dermatology
Malmé General Hospital
S-214 01 Malmo

Sweden





