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CONTACT DERMATITIS

Airborne irritant contact dermatitis due to synthetic

fibres from an air-conditioning filter
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We describe 8 cases of occupational airborne irritant contact dermatitis in intensive care unit (ICU)
employees caused by synthetic (polypropylene and polyethylene) fibres from an air-conditioning
filter. Not until a workplace investigation was conducted, was it possible to clarify the unusual
sequence of events. High filter pressure in the intensive care air-conditioning system, maintained to
establish an outward airflow and prevent microorganisms from entering the ward, probably caused
fibres from the filter to become airborne. Upon contact with air-exposed skin, fibres subsequently
provoked skin irritation. Test periods in the ICU with varying filter pressures, in an attempt to
improve environmental conditions, led to even higher filter pressure levels and more complaints. The
sometimes-very-low humidity might have contributed to development of skin irritation. The fact
that most patients recovered quickly after treatment with emollients and changing the filters made it
most likely that the airborne dermatitis was of an irritant nature.
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Airborne dermatoses often cause diagnostic prob-
lems and therefore not only confuse the patient,
but also the doctor. Airborne irritant contact
dermatitis is particularly difficult to prove
because of lack of diagnostic tests. We describe
8 patients with periocular eczema. All patients
were employees of the intensive care unit (ICU)
at the VU University Medical Center (VUmc)
and attended our clinic within a period of 3
months. Patients were treated by various phys-
icians before visiting our Clinic for Dermato-
Allergology and Occupational Dermatology.
Through collaboration with the Occupational
Health Service (OHS) of the hospital, a connec-
tion between these cases was suspected. We dis-
cuss the environmental conditions that most
probably caused the eczematous reactions.

Case Reports

Within a period of 3 months, from September
2001 to November 2001, 8 employees of the
same unit of the ICU at the VUmc visited our
Outpatients Clinic with complaints of periocular
dermatitis. Initially, 2 patients (A and B) pre-
sented with these complaints. After contacting

the OHS, it turned out that 3 other patients (C,
D and E) had consulted this department with
comparable symptoms. Additionally, 3 more
patients reported similar skin lesions to the
OHS, but no further medical information about
these patients was on file.

Patient A, a 36-year-old woman without a his-
tory of atopy, presented with periocular dermatitis
for 6 months. She was working as a physiothera-
pist in the ICU. During working days, she noted
exacerbation of these complaints. Her dermato-
logist prescribed prednisolone eye cream, which
gave only temporary relief. She was therefore
referred to our department. As an allergic contact
dermatitis from her eye cosmetics was suspected,
she was patch tested with the European standard
series, an additional standard series, a hospital
disinfectant and her own cosmetics. As no contact
allergies were identified at day 2 (D2), D3 and D7,
and prick tests with natural rubber latex were
negative, she was diagnosed with seborrheic
dermatitis and treated accordingly with ketocona-
zole cream. However, this treatment did not result
in the expected improvement.

Patient B, a 25-year-old woman, also employed
as a physiotherapist in the ICU, presented with
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itchy periocular dermatitis. These symptoms had
persisted for 6 months and worsened on working
days. Aside from a personal history of atopic
dermatitis, she developed an itchy feeling when
using particular shower products. Patch tests with
the European standard series, an additional
standard series and her own cosmetics showed a
positive (4) reaction to Myroxylon pereirae
(balsam of Peru), at D3 and D7. Prick tests with
natural rubber latex were negative. She was
therefore diagnosed as having an allergic contact
dermatitis from balsam of Peru, which could be
relevant as she practised aromatherapy at home.
Hence, she was advised on which products to
avoid. Nonetheless, the dermatitis persisted.

She noticed that there were more employees of
the ICU with similar complaints. Therefore, the
OHS was consulted and this resulted in 6 more
cases, of which 3 were investigated.

Patient C, a 54-year-old non-atopic ICU nurse,
was referred by the OHS, with a 1-month history
of work-related periocular pruritic and papular
erythema. Patch tests with the European and an
additional standard series, hospital disinfectants
and her cosmetics were performed, but no posi-
tive reactions were detected at D2, D3 and D7.
Prick tests with natural rubber latex were nega-
tive. She was diagnosed with periocular derma-
titis, probably of irritant nature and consequently
treated with emollients. Thereafter, the dermatitis
partially improved.

Patient D, a 27-year-old woman, also referred
by the OHS, had complaints of red, itchy eyes for
1 month. Although there was a personal history
of allergic rhinoconjunctivitis, this time, symp-
toms were accompanied by erythema and oedema
of her eyelids. She was working as a nurse in
different hospital wards, including the ICU. Eye
symptoms worsened while working in the ICU,
but not during her work in other departments.
Patch tests with the European and an additional
standard series, disinfectants and her own cos-
metics showed only a non-relevant reaction for
thimerosal at D2, D3 and D7. Prick tests with
natural rubber latex were negative. An irritant
contact dermatitis was considered most likely,
and the patient was prescribed an emollient
cream. Skin lesions partially subsided after regu-
larly using this cream.

Patient E, a 55-year-old woman with no history
of atopy, was referred by the OHS as well. For 6
months, she had experienced periocular itchy
erythema spreading to neck, cheeks and ears.
The patient was a member of the administrative
staff of the ICU; her activities were partly carried
out in the ICU and partly outside. Symptoms
increased only on days when working in the IC

department itself. Topical treatment with cor-
ticosteroids prescribed by her family doctor
resulted in temporary improvement. Notably,
complaints disappeared after thorough cleaning
of the ICU, but gradually returned over the
following months. Extensive patch testing with
relevant series and materials proved negative.
An irritant contact dermatitis was diagnosed
and she was treated with emollients, which
resulted in partial clearance of the lesions.

None of the patients we saw showed a positive
dermography.

Considering that the development of symptoms
seemed work-related and patients were employees
of the same ICU, an occupational dermatitis was
presumed in all cases. Because of facial distribu-
tion, an airborne component was suspected. A
workplace investigation in the ICU was therefore
conducted at request of the OHS.

Workplace investigation

Initially, the investigation of the ICU revealed
nothing extraordinary. However, closer examina-
tion disclosed unusual white dust that appeared
different from common grey dust. Remarkably,
this unusual dust was mainly found on surfaces
close to the ceiling such as lamps, curtain rails
and closets. Large quantities of this white dust on
the air-conditioning ventilation grids pointed
towards the source of this dust. Microscopic
examination of the dust showed fibrous, partially
splitting material of various lengths (Figs1 and
2). This suggested that fibres were blown into the
ICU rooms by the air-conditioning system, where
these fibres settled as white dust.

The supposition that skin lesions were air-
conditioning related was further supported by
the fact that complaints of the ICU employees
started after changes had been made to the

Fig. 1. Large quantities of white dust on an air-conditioning
ventilation grid in the intensive care unit.
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Fig. 2. Microscopic photograph of the polypropylene and
polyethylene fibres.

air-conditioning system. Filters in parts of the
hospital air-conditioning system, providing multi-
ple hospital departments including the ICU, had
been replaced.

A few months afterwards, experimental tests
with varying, higher filter pressures were carried
out only in the ICU, in order to improve its
environmental conditions. As a result of these
test periods, temperature and relative humidity
also fluctuated: temperature mainly varied from
20° celsius to 25" celsius and the relative humidity
mostly oscillated between 30% and 50%, fluctua-
tions comparable to the situation in the other
ICUs. First facial symptoms developed 1 month
after the experiments had started. Moreover, skin
lesions deteriorated 7 months later after vacuum-
ing the ventilation grids, allowing more loose
fibres already in the system to become airborne
in the room. Unfortunately, it was impossible to
detect fibres on the facial skin of the ICU employ-
ees, by means of tape stripping.

The new air-conditioning filters were analysed
and shown to have the same structure as the
unusual white dust in the ICU. Filters consisted
of synthetic fibres composed of polypropylene
(PP) and polyethylene (PE). No information was
provided by the manufacturers about diameter,
length and possible coating of these fibres.
Although filters that had been replaced supplied
several departments, only employees of the ICU
developed complaints. This was essentially attri-
buted to higher filter pressure in the ICU main-
tained to establish an outward airflow and
prevent microorganisms from entering the ward.
Probably due to this high filter pressure, and
especially due to aforementioned test periods
with even higher filter pressure levels, fibres
became airborne and were preferentially trans-
ported to the ICU along with the high-pressure
flow. Upon contact with air-exposed skin, fibres

subsequently provoked skin irritation when rub-
bing the face. The sometimes-very-low humidity,
caused by these experiments, might have contrib-
uted to the development of this irritant dermatitis.

Irritant contact dermatitis was considered more
likely than an allergic reaction, as fibres are
known to induce a similar clinical picture of irri-
tant dermatitis. Patch testing of 1 patient (E) with
the fibrous material showed no allergic reactions
at D2, D3 and D7. Patients were hence diagnosed
as having an airborne irritant contact dermatitis
due to PP and PE fibres from the air-conditioning
filter. After replacement of filters, the skin com-
plaints resolved completely. Only patient B had a
recurrence of her complaints, but this was con-
sidered to be of another origin.

To resolve the problem, the filters were
replaced by the original ones.

Discussion

In hospital-related eczema, airborne contact der-
matitis should be considered. Possible airborne
agents, such as propacetamol and various anti-
biotics, for example cefazolin, have been reported
to cause contact dermatitis in health workers in
hospital environments (1, 2). In our cases, PP and
PE fibres from an air-conditioning filter were
suspected to be the causative agents of airborne
irritant contact dermatitis in ICU employees with
periocular dermatitis. There were no complaints
in other exposed areas like the neck and the arms.
A reason for this could be that the facial skin is
more vulnerable.

The air-conditioning was an unexpected source
of skin problems in aforementioned patients. This
system provided several hospital departments,
whereas skin lesions developed only in ICU
employees. The ICU was the only ward with
high air-conditioning filter pressure, and on top
of this, experimental tests with the filter pressure
were carried out. This high pressure caused
release of fibres from the filter into the ICU
room itself. Usually, skin irritation due to air-
conditioning is caused by low environmental
humidity (3). In our cases, however, the high filter
pressure in the ICU was especially the cause of
skin problems: low humidity led to dry skin and
high filter pressure caused accidental circulation
of synthetic fibres.

PP and PE synthetic fibres are an infrequent
source of airborne irritant contact dermatitis. To
our knowledge, there is only one report of air-
borne irritant dermatitis caused by PP fibres and
no reports of irritant dermatitis from PE fibres
(4). Synthetic fibres can be divided into mineral
and non-mineral fibres, such as PE/PP fibres.
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Synthetic fibres that are known causes of irritant
dermatitis are synthetic mineral fibres and include
glass filaments, mineral wool (glass wool, rock
wool and slag wool), refractory ceramic fibres
and fibres for special purposes (5-7). These
mineral fibres are a well-known and common
source of work-related skin irritation, though
not often reported. According to the Finnish Reg-
ister of Occupational Diseases, irritant contact
dermatitis due to synthetic mineral fibres was
diagnosed in only 0.05% of all occupational der-
matoses in Finland over a period of 10 years (8).
Fibreglass, a classic example of a mineral fibre,
comes in 2 main types, i.e. wool and textile fibre-
glass. The former is used in thermal and acoustic
insulation, whereas the latter is used for reinforce-
ment of plastic and rubber. Fibreglass is likely to
cause skin irritation when the diameter is more
than 4.5 um (9, 10). Unfortunately, this informa-
tion on fibres from the filters used in our hospital
is lacking.

Upon contact with the skin, external irritants
such as fibres, especially when rubbed into the
skin, can bring on skin barrier impairment and
induction of an inflammatory signal, resulting in
skin irritation and leading to clinical dermatitis
(11). Unfortunately, there is no diagnostic test for
irritant contact dermatitis, and allergic reactions
have to be excluded first by patch testing. Import-
antly, the fact that most patients recovered
quickly after treatment with emollients and
changing back to the original filters made it
most likely that the airborne contact dermatitis
was of irritant nature. Probably due to high filter
pressure in the air-conditioning system, PP and
PE fibres from the filter became airborne agents
in the ICU and caused an airborne irritant
dermatitis in ICU employees.

10.

11.
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