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Detergent enzymes may cause skin irritation and occasionally dermatitis and possibly asthma in these patients, but presently

no scientific evidence supports these restrictive recommenda-hypersensitivity reactions. The potential hazards of these
enzymes have led some physicians to advise atopic dermatitis tions. Therefore, we investigated the influence of enzyme-

containing detergents versus placebo on disease activity inpatients against the use of enzyme-enriched detergents. A three-
phased randomised, double-blind, cross-over experiment was atopic dermatitis patients.

designed to question this recommendation. Each period was of
1 month’s duration. In the first phase patients continued using

MATERIALS AND METHODStheir normal washing detergent. In phase II patients used trial
detergent with or without added enzymes, and during phase III Study design
patients were given the opposite trial detergent. A total of 25

The study design was randomised, double-blind and cross-over with
patients completed the study. The primary efficacy parameters

three phases, each of 1 month’s duration. Phase I: patients continued
were inter-period changes in corticosteroid usage and changes using their normal washing detergent with or without enzymes; Phase
in SCORAD. Secondary efficacy parameters were altered sub- II: patients were to use trial detergent with or without added enzymes,
jective symptoms scored during the final 2 weeks of each interval. and Phase III: patients were given the opposite trial detergent.

Analyses of all data revealed no statistical differences in any of Detergent enzymes consisted of protease (Savinase 4.0 T, 1%), lipase

(Lipolase 100T, 0.4%) and amylase (Termamyl 60T, 0.4%), all suppliedthe primary or secondary parameters comparing treatment and
from Novo-Nordisk Ltd, Bagsvœrd, Denmark. A visually identicalplacebo periods. Our data therefore seem to exclude that atopic
detergent without enzymes served as control. The enzyme concentra-dermatitis may exacerbate during 1 month’s exposure to enzyme-
tions used in the study reflect the highest quantities in commercialenriched detergents. Since no significant irritant capacity was
enzyme-enriched detergents. Before the study and after completingdetected in atopic dermatitis patients, it is unlikely that con-
the trial patch testing was performed using the European standard

sumers with ‘‘normal skin’’ will experience any skin discomfort
series (True-test, Pharmacia & Upjohn, Stockholm, Sweden).

when enzyme-enriched detergents are used. Detergent enzymes were tested in aqueous solutions using Finn

chambers: Savinase, Termamyl and Lipolase at 0.01%, 0.05% and(Accepted August 12, 1997.)
0.1% (w/v). Polyethylene glycol (PEG 4000) in water was applied in
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concentrations of 2%, 5% and 10% (w/v) in Finn chambers, since this

Klaus Ejner Andersen, MD, Ph.D., Department of vehicle served as enzyme coating in detergents. Before inclusion and

Dermatology, Odense University Hospital, DK-5000 Odense at study termination blood samples were analysed for specific IgE

against common inhalant allergens and the described enzymes.C Denmark.

Patients

The main inclusion criterion was mild to moderate atopic dermatitisEnzymes are used as catalysts in several industrial processes
involving clothing-covered body areas. Patients with severe eczema

and occasionally respiratory reactions or skin irritation are
necessitating systemic therapy or local treatment with group IV

reported in workers handling these products. The potential
corticosteroids within 1 month prior to the study were not included.

hazards of such enzymes were originally identified when asth- During the 3 test months only LocoidA was used by the subjects. As
matic symptoms occurred in workers handling powdered pro- concomitant medication only MildisonAwas allowed for facial eczema.

teolytic enzymes used in laundry detergents at that time (1–4). A total of 26 adult Caucasians entered the study during late autumn

and early vinter and 25 completed according to the protocol. MeanInitial studies failed to confirm cutaneous sensitisation, but
age was 26 years (range: 17–59) and 21 were females. Of the atopicprolonged exposure revealed mild and non-allergic skin irrita-
dermatitis patients completing the experiment asthma was present intion in animal and human skin (1–6). Today the skin irritation
12 patients and 19 had hay fever. In 17 patients type 1 allergy wascapacity of proteolytic and lipolytic enzymes is documented
documented and 7 presented type 4 hypersensitivity.

and the ability to induce respiratory symptoms is well known,

but the occurrence of true type 1 or type 4 allergies is low
Observations

(7–15). The possibility of sensitisation and the irritant capacity
At inclusion and before each trial period eczema severity was assessedof these compounds have made the public somewhat reluctant
by a trained dermatologist using the SCORAD index (17). Each

to use enzyme-containing detergents. Nevertheless, the addi-
patient was evaluated by the same investigator. By weighing the tubes

tion of enzymes (proteases, lipases and amylases) to washing
at each visit the total usage of LocoidA was calculated. Patients kept

products enhances their efficacy at lower temperatures. a daily record of itching and eczema intensity, using an arbitrary scale
Although much debated, the use of enzyme-containing from 0 (no symptoms) to 3 (severe symptoms). Furthermore, the

detergents in atopic patients has generally been discouraged number of antihistamine tablets and the number of LocoidA

applications were registered.(16). A sensitisation to these enzymes could exacerbate atopic
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Table I. Data for all observation phases

The numbers without parentheses give average±standard deviation for all recorded observations. The data shown in parentheses are calculated

as the individual change in percentage, setting the individual run-in value to 100%. No statistically significant differences were observed

between periods.

Run-in Active Placebo Active – placebo p

Investigator data

SCORAD score 30±18 29 (101%)±21 (59%) 29 (93%)±22 (29%) 0 (9%)±6 (13%)* >0.99 (0.52)

LocoidA (g/period) 43±52 44 (155%)±49 (197%) 43 (117%)±52 (100%) 1 (42%)±15 (45%)** 0.96 (0.36)

Patient data

Itch (average score/day) 1.4±0.7 1.3 (98%)±0.8 (39%) 1.3 (111%)±0.7 (72%) 0 (−12%)±0.2 (18%) 0.82 (0.51)

Eczema (average score/day) 1.5±0.7 1.4 (98%)±0.7 (26%) 1.4 (100%)±0.7 (37%) 0 (−3%)±0.2 (10%) 0.95 (0.73)

No. of LocoidA appl. 1.1±0.7 1.0 (159%)±0.6 (209%) 0.9 (128%)±0.6 (128%) 0.1 (39%)±0.2 (56%) 0.58 (0.49)

(times/day)

* Confidence interval for the mean difference: 95%: (−4 to 5) on 22 df.

** Confidence interval for the mean difference: 95%: (−4 to 4) on 22 df.

Efficacy parameters 4000) concentrations. Before and after the experiment 2

patients were RAST-positive to detergent enzymes with lowStatistical comparisons were performed using phase 2 and 3, compar-

ing enzyme-containing detergents versus placebo. The primary efficacy RAST class values of 1–2. Both patients had initially very
parameters were inter-period changes in corticosteroid usage and high total IgE values and had also been sensitised to Aspergillus
changes in SCORAD. Secondary efficacy parameters were altered species with very high specific IgE titres. No sensitisation to
subjective symptoms scored during the final 2 weeks of each interval.

new type 1 or type 4 allergens was seen during the trial and
To compensate for the interdependence between the objective para-

no change in patch test reactions to standard series was found
meters SCORAD and corticosteroid usage or patient information,

such as ‘‘number of LocoidA applications’’ and ‘‘eczema severity or

pruritus’’, a combined parameter was defined. A decreased SCORAD
DISCUSSION

could be induced by increased corticosteroid usage. In this additional

analysis ‘‘improvement’’ was defined as improved in both parameters In the present experiment the use of enzyme-enriched deter-
(decreased SCORAD and reduced LocoidA consumption) or improved gents was without significant influence on disease activity in
in one observation and unchanged in the other. A decline in one value atopic dermatitis patients. However, our data do not exclude
and improvement in the other were considered as ‘‘unchanged’’,

that atopics during long-time exposure may experience
whereas an increase in both measures was registered as ‘‘worsening’’.

increased disease activity due to the possible irritant capacity
The calculations were performed at several levels of equivalence from

of detergent enzymes. A study with extended treatment periods±0% to ±20% with 5% intervals.
may elaborate this question. Due to the low number of patients

Statistical analyses and the short observation period the experiment does not

exclude that atopics can be sensitised to detergent enzymes,The recorded parameters were investigated separately for differences

between active and placebo only (phase 2 versus phase 3), using cross- but our observations do not support the view that the use of
over analysis of variance (SAS statistical package). enzyme-containing detergents in atopic patients must be dis-

couraged generally.

The patients who were RAST-positive to detergent enzymes
RESULTS

with low RAST class values of 1–2 were not considered true
A total of 25 patients completed the study according to the allergic, since both had been sensitised to Aspergillus species
protocol but in 4 patients minor protocol violations were with very high specific IgE titres. The enzymes investigated
found: in one patient the corticosteroid consumption could are all derived from this mould. However, if hypersensitivity
not be calculated for one observation period and in 3 patients is suspected it is advisable to perform both patch-testing with
diary data were incomplete. In 3 patients patch testing at several dilutions of detergent enzymes and to measure specific
study termination did not take place. IgE, but possible cross-reactivity must always be considered.

No statistical differences in any of the primary or secondary In the present experiment no significant influence on the
parameters were obtained between treatment and placebo severity of atopic dermatitis was found. Therefore, it is prob-
periods. All results are given schematically in Table I. The ably also unlikely that consumers with ‘‘normal skin’’ will
mean value of LocoidA utilisation and the SCORAD was experience any skin discomfort when enzyme-containing
slightly higher in the active period for the whole group, but a detergents are used.
paired analysis did not disclose any difference (Table I ). When

all data had been compiled and the patients had been classified
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