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A multicentre, randomized, double-blind, crossover study was designed to investigate the effects of
prednisone on allergic and irritant patch test reactions. 24 subjects with known allergy to nickel were
recruited and patch tested with a nickel sulfate dilution series in aqueous solution, 5% nickel sulfate
in petrolatum and 2 dilution series of the irritants nonanoic acid and sodium lauryl sulfate. The
subjects were tested �2, both during treatment with prednisone 20mg oral daily and during placebo
treatment. The total number of positive nickel patch test reactions decreased significantly in patients
during prednisone treatment. The threshold concentration to elicit a patch test reaction increased
and the overall degree of reactivity to nickel sulfate shifted towards weaker reactions. The effect of
prednisone treatment on the response to irritants was divergent with both increased and decreased
numbers of reactions, although there were no statistically significant differences compared with
placebo. It is concluded that oral treatment with prednisone suppresses patch test reactivity to
nickel, but not to the irritants tested.
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Oral intake of, as well as topical treatment of test
sites with, corticosteroids, antihistamines and
immunomodulators is considered to suppress
patch test reactivity (1), increasing the risk of
false-negative patch test reactions in an allergic
patient, who may then be left with his/her aller-
gy(ies) undiscovered. In more recalcitrant cases of
contact dermatitis, it is desirable to perform patch
testing – even if the patient is still on corticoster-
oid therapy – to identify the cause and thereby
facilitate clearance and avoid relapses. However,
the threshold systemic corticosteroid dose that
would not significantly reduce patch test reactiv-
ity has not been studied in the last 30 years (2–5).
A review of earlier papers showed that patch
testing was carried out twice, when the patients
were on or without oral corticosteroids. The time
interval between the test sessions was not regu-
larly stated, and treatments as well as readings
were not blinded. Allergens from the standard

series were used in 2 studies (2, 3), and in 1 (5),
serial dilutions of a poison oak extract were used.
In these studies, diminution and disappearance of
test reactions were noted in several cases, but not
regularly.
The above-mentioned reports have been inter-

preted as allowing patch testing patients on oral
corticosteroid doses equivalent to 20mg of pred-
nisone daily or lower without losing the ability
to detect important contact allergies. However, in
the older experimental studies, the test reactions
included were strong (þþþ), while weak (þ) and
doubtful (?þ) reactions were not evaluated. In 1
study (2), it was stated that the reaction to the
strongest concentration (that is usually used for
patch testing) was approximately the same before
and during cortisone thereby, namely, within a
range of one plus.
The results from these past studies create

uncertainty about testing patients during
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corticosteroidtherapy.Aplacebo-controlled, random-
ized study was therefore designed to investigate
the effect of oral corticosteroids on patch test
reactivity in patients hypersensitive to nickel.

Materials and Methods

Study design

The study was performed as a multicentre, ran-
domized, double-blind crossover study. Partici-
pating clinics were the Department of Medicine,
Occupational and Environmental Dermatology,
Karolinska Institutet and Stockholm Centre for
Public Health, Stockholm, Sweden, the Depart-
ment ofDermatology, OdenseUniversity Hospital,
University of Southern Denmark, the Department
of Occupational and Environmental Dermatology,
Malmö University Hospital, Malmö, Sweden, and
the Department of Occupational and Environ-
mental Dermatology, Amersham, England.
Ethical committee approvals and informed

consent from participants were obtained. The
study was performed from October 2001 to June
2002.

Subjects

24 subjects, 19 females and 5 males (mean age 37
years), with previously confirmed positive patch
tests to nickel sulfate in the standard series were
enrolled in the study. The numbers recruited from
each of the 4 clinics were as follows: Amersham
(n¼ 5),Malmö (n¼ 5),Odense (n¼ 5)andStockholm
(n¼ 9).

Test substances

Nickel sulfate was used as the allergen and
sodium lauryl sulfate (SLS) (6) and nonanoic
acid (NAA) (7) as the irritants.
Nickel sulfate (NiSO4.6H2O) (Agros Organics,

Geel, Belgium, 99% purity) was dissolved in water
to 12.5% w/v. This stock solution was then further
diluted in 10 steps to 0.0032% w/v (8). The nickel
dilution series was supplied from the Department
of Occupational and Environmental Dermatology
in Malmö.
Nickel sulfate 5.0% w/v in petrolatum (pet.)

(from the standard series) was also used in
Odense, Malmö and Stockholm.
SLS (Sigma-Aldrich Co, Steinheim, Germany,

purity >99%) was dissolved in water to 2% w/v
and then diluted to 1.0, 0.5 and 0.25% in Stock-
holm, Malmö and Odense. In Odense, the stock
solution was further diluted in 3 steps to 0.03125%.
In Amersham, the concentration of the SLS stock
solution was 5.0% in water. This stock solution
was then further diluted in 7 steps to 0.039%.

For NAA (Sigma-Aldrich Co, purity >97%),
isopropanol was used as vehicle. The stock solu-
tion (80.0% w/v) was then further diluted 3 times,
each by a factor of 2–10.0% in Odense, Malmö,
Stockholm and Amersham. In Odense, the solu-
tion was further diluted down to 5.0%.

Oral prednisone and placebo

All 24 subjects were suppliedwith capsules of predni-
sone and placebo from the Apoteket Production and
Laboratories (APL, Stockholm, Sweden). The cap-
sules contained either prednisone 5mg and lactose
150mg (active substance) or lactose 150mg (pla-
cebo). The codes were provided in a sealed envelope.
The test subjects were randomized in 2 cohorts.
Cohort 1 was given prednisone for the 1st patch
testing session followed by placebo for the 2nd
patch testing session. Cohort 2 had placebo for the
1st patch testing followed by prednisone for the 2nd.
Both cohorts started their treatment 2 days prior to
patch testing.Thedoseofprednisoneusedwas20mg,
�1 a day, for 10 days and then tapered off over a
week. Placebo was administered in the same way.
The level of B-glucose was measured before

and during the test periods.

Patch testing

Finn Chambers1 (8mm Ø, Epitest Oy, Tuusula,
Finland) (9) on Scanpor1 tape (Norgesplaster A/
S, Vennesla, Norway) were used for the patch tests.
The patches were placed at random either on the left
or right side of the upper back in the 1st test session.
In the 2nd test session, the tests were placed on the
contralateral side of the upper back. The interval
between the test sessions was 4–8 weeks.
The patches were applied for 2 days, and read-

ing was taken on days 2, 3 and 7 after application
in Malmö, Stockholm and Amersham. In Odense,
the reading was taken on days 3 and 7.
The evaluation of the nickel patch test reactions

was done according to the International Contact
Dermatitis Research Group (ICDRG) criteria (1),
while the evaluation of irritant reactions to SLS
and NAA was scored according to the degree of
erythema and erosion, with or without oedema.

Statistical evaluation

Sign test was used for the analysis of reactivity
comparing prednisone versus placebo.

Results

All 24 subjects completed the study. No side
effects related to the prednisone or placebo treat-
ment were reported.
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Nickel dilution series

3 subjects had negative patch test reactions to the
nickel dilution series in both arms of the study
and were therefore excluded. These subjects also
had negative tests with nickel 5% in pet.
The total number of positive reactions to nickel

(þ, þþ, þþþ sum of all reactions and all read-
ings) decreased from 171 when given placebo to
63 when given prednisone (Table 1).
When looking at the degree of reactivity to

nickel sulfate (number of þ, þþ, þþþ and ?þ)
the number of þþþ reactions decreased and the
number of ?þ reactions increased when the sub-
jects were on prednisone treatment (Fig. 1).
The individual reactivity pattern showed a

decreased number of reactions in 19 of 21 subjects
when on prednisone (P< 0.05; Sign test) (Table 2).
In only 2 subjects was there an increase in the
number of positive reactions when on prednisone.
Figure 2 shows the minimum nickel concentra-

tion required to produce a positive patch test reac-
tion. A higher test concentration was needed to
elicit a positive test reaction in the subjects when
treated with prednisone compared to placebo.

Nickel 5% in pet.

The standard patch test with nickel was per-
formed in 19 subjects of whom 4 did not react
and therefore were excluded from the analysis.
The total number of test reactions (sum of all
reactions and all readings) was reduced from 36
when given placebo to 27 when given prednisone
(Table 1). The strong þþþ patch test reactions
decreased from 21 when given placebo to 7 when
given prednisone (Fig. 3), while þ and ?þ reac-
tions increased. Looking at individual reactivity,
the strongest patch test reaction (all readings) was
decreased in 8 subjects and remained unchanged
in 7 (P< 0.05) (Table 2). 3 persons tested positive
on placebo were tested negative during predni-
sone treatment.

Irritants

The total number of patch test reactions to NAA
(sum of all concentrations and all readings) was
106 when given placebo compared to 96 when
given prednisone (Table 1). In 11 of the 24 sub-
jects, the number of reactions was higher when
treated with placebo; in 7, it was higher when on

Table 1. Total number of positive test reactions: the sum of reactions at all test concentrations and readings on days 2, 3 and 7

Total number of positive reactions

Test substances Number of subjects On placebo treatment On prednisone treatment

Nickel dilution series* 21 171 63
Nickel 5% in petrolatum 15 36 27
Nonanoic acid dilution series* 24 106 96
Sodium lauryl sulfate dilution series† 24 141 124

*12.0–0.0032% in aqua.
†For concentrations, see text.
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Fig. 1. The total number of test reactions (þ, þþ, þþþ and ?þ) to the nickel sulfate dilution series (0.0032–12.5%). The sum
of all test concentrations and readings on days 2, 3 and 7.
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prednisone; and in 6 subjects, the number of reac-
tions was equal on both test occasions (Table 2).
No significant differences in the number or
strength of reactions were observed when placebo
and prednisone treatments were compared.
The total number of reactions (all concentra-

tions and readings) to SLS was 141 when given
placebo compared to 124 when treated with pre-
dnisone (Table 1). In 11 of the 24 subjects, the
number of reactions was higher when treated
with placebo; in 9, it was higher when treated
with prednisone; and in 4 subjects, the number
of reactions was equal on both test occasions
(Table 2). No significant difference comparing
placebo and prednisone treatment was observed.

Discussion

Prednisone 20mg oral daily had a suppressive
effect on nickel patch test reactivity. A higher
patch test concentration of nickel was required
to elicit a test reaction when given prednisone
compared to placebo. Stronger nickel patch test
reactions shifted towards weaker reactions under
the influence of prednisone 20mg.

The effect of prednisone on irritant patch test
reactions was more divergent. The total number
of reactions to the irritants applied (SLS and
NAA) was higher when given placebo compared
to prednisone. However, looking at individual
subjects, both increases and decreases in reac-
tivity were found, resulting in a non-significant
difference between placebo and prednisone
treatment.
The results of the study are compatible with

previously published data on differences in skin
response to various irritants and allergens. It is
well established that the mechanism in the allergic
contact reaction differs from the mechanism in
the irritant contact reaction in the initial stages
following the provocation/application of aller-
gens or irritants (10–12). For chemically different
irritants, it has been demonstrated that the epi-
dermal and dermal response differ depending on
the properties of the irritants tested. Once the
contact reaction is established, the allergic and
irritant contact dermatitis responses are very
similar with regard to the inflammatory cell
response. A patch test can be considered as a
biological provocation test and it can be
postulated that, if the initial mechanisms of the

Table 2. Shift in patch test reactivity in the individual subject comparing testing during prednisone treatment to testing during
placebo treatment

Nickel dilution
series

5% nickel in
petrolatum

Nonanoic
acid

Sodium lauryl
sulfate

Total number of subjects 21 15 24 24
More reactivity on placebo than on prednisone 19 8 11 11
More reactivity on prednisone than on placebo 2 0 7 9
No change 0 7 6 4
Sign test; placebo versus prednisone treatment P< 0.05 P< 0.05 Not significant Not significant
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Fig. 2. The number of individuals with positive patch test reactions (þ, þþ or þþþ) for each test concentration on at least 1
of the readings.
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reactions differ between allergic and irritant reactions,
the response to an anti-inflammatory drugmight also
differ.
The problems involved in multicentre patch

test studies have been reviewed by Andersen
(13). The present study protocol was discussed
in detail in advance, and the test preparations
were prepared from the same stock solutions
and distributed to the participating centres.
Prednisone and placebo tablets were manufactured
by a Swedish pharmaceutical company (APL)
and then distributed. Administration of drugs
and patch testing were done according to the
study protocol.
One particularly weak point in multicentre stud-

ies is the reading and scoring of test reactions.
However, the participating dermatologists were
all very experienced, and it is unlikely that they
altered/changed their scoring system within 1–2
months, i.e. between the 2 test occasions. The
shift/change in patch test reactivity in an individ-
ual test subject is of greater significance than the
pattern when comparing clinics. For this investi-
gation, a multicentre study was required in order
to recruit sufficient number of subjects for statis-
tical analysis. For reading of the nickel reactions,
the ICDRG scale was used (1). However, for the
irritant reactions another approach was taken. It
has been demonstrated that the clinical appear-
ance of irritant reactions differs between chem-
ically different irritants and the dose of the
substance applied (14, 15). Therefore, for NAA
and SLS, we noted the individual clinical features
and used them to compare the reactivity on the 2
test occasions.
In conclusion, we found that oral treatment

with 20mg of prednisone daily suppresses patch

test reactivity to nickel in sensitized individuals,
while there is no statistically significant effect on
reactions to the irritants SLS and NAA. This is
probably due to differences in the mechanisms
initiating the 2 types of contact reactions.
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