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Is it possible to improve the prognosis in nickel
contact dermatitis?

KiRSTi KALIMO, KAIJA LAMMINTAUSTA, JAANA JALAVA AND TIJULIKKI NISKANEN

Department of Dermatology, The Turku University Central Hospital, FIN-20520 Turku, Finland

A questionnaire was sent to 143 patients who had shown a positive patch test reaction to nickel
sulfate more than 10 years earlier. 91 patients returned the questionnaire, revealing that after the
testing, 73 had suffered from dermatitis, 61 especially from hand dermatitis. 37 of these patients
were clinically examined and patch tested with standard series and in addition, 12 patients were
tested with nickel sulfate and nickel chloride with different occlusion times. At the clinic visit, 23
patients had dermatitis, 16 hand dermatitis, and 11 were symptom-free. 26 of the patients had
metal items close to their skin and 21 of them had current dermatitis, 14 hand dermatitis. Of the
11 patients who had no metal exposure, 9 were symptom-free. The association of dermatitis with
exposure to metal objects was statistically significant (p<0.00\). Those patients who had current
dermatitis had also developed multiple allergies and reacted to nickel with shorter application
times in patch tests, as compared to those who were symptom-free. It seemed possible that the
prognosis for nickel dermatitis could be improved if nickel-allergic patients would strictly avoid
metal contact, especially in clothing and jewelry.
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Allergic contact dermatitis caused by nickel has a
poor prognosis according to several reports (1-9).
Despite the known risks for the development of
allergy, the prevalence of nickel allergy has shown
a tendency to increase (10-13). To eliminate nickel
exposure, possibilities for systemic exposure have
been examined (14) and measures to decrease the
intake of dietary nickel have been advocated (15,
16). However, the normal behaviour ofthe patients
might also lead to occasional nickel contacts (7-
9). Concerning patient education, it is evident that
information on contact elimination and treatment
given during an ordinary hospital visit may not be
sufficient (17). In the case of nickel allergy, it is
rather easy to control the compliance of the pa-
tients as regards allergen avoidance, since exposure
to metal contacts is easily revealed during a clinic
visit. To find out the prognosis and the compliance
with advice given on nickel contact elimination, we
carried out a study of the outcome of symptoms
among patients who had been patch-test-positive
to nickel sulfate in our department at least 10 years
previously.

Materials and Methods

A questionnaire was sent to 143 patients, 125 fe-
male, 18 male, with a mean age of 48 years. They

had been patch tested and found to be nickel al-
lergic at the Department of Dermatology, Turku
University Central Hospital, at least 10 years
earlier. In the questionnaire, the patients were
asked if they had suffered from dermatitis, if they
had had hand dermatitis, and if they were willing
to participate in further examinations.

From those who returned the questionnaire, 37
patients were able to come to clinical examin-
ations. During the visit, 28 patients were also
patch tested with the European standard series
(Chemotechnique Diagnostics, Malmo, Sweden)
supplemented with bacitracin, dequalinum, car-
bamix, and wood tars (in petrolatum). Patch
testing was also carried out in 12 patients with
nickel sulfate and nickel chloride with TRUE
Test (Pharmacia, Uppsala, Sweden), containing
0.043 mg/cm^ of nickel for both salts, using dif-
ferent occlusion times of 1 h, 3 h, 6 h and 12 h.

Statistical analysis was carried out with the
Fisher exact test.

Results

91 patients returned the questionnaire: 73 had had
dermatitis, 61 had suffered from hand dermatitis
and 18 had been symptom-free.
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Clinical examination

Of the 37 patients who could participate in the
clinical examinations, 32 were female (mean age 49
years) and 5 male (mean age 47 years), age range
from 27 to 73 years. Among these patients, a his-
tory of metal contact allergy could be traced from
the age of 16 to 53 years. The mean age at the time
when the first suspicion of symptoms caused by
metals had arisen was 29 years for the females and
34 for the males.

Exposure to metal items is shown in Table 1.
According to hospital files, 31 of these patients had
noticed symptoms from jeans buttons, 29 from belt

Table 1. History of dermatitis from metal items and exposure
to them during the clinical visit

Metal contact
History

of dermatitis
Metal exposure at present

clinical visit

jeans button
belt buckle
clasps
wrist watch
jewelry
garter

31
29
28
26
24

1

2
2
2

19
9
-

Table 2. Dermatitis site and exposure to metal items at the
clinical visit in 37 patients

Metal contact

dermatitis
hand dermatitis
head, neck
several loci

no dermatitis

current

21/26
14/21
1/21
6/21
5/26

none

2/11
2/11

_
_

9/11

Table 3. Patch test results

Current dermatitis
Test result

negative
positive
nickel (Ni)
Ni, cobalt (Co)
Ni, Co, chromate (Cr)
Ni, neomycin (NM), i)acitracin (B)
Ni, fragrance mix (FR), dequaline (D)
Ni, Cr, colophony (Coi)
Ni, Cr, PPD
Ni, formaldehyde, Kathon CG
Ni, balsam of Peru (BP), FR, PPD mix
Ni, BP, FR, D hydrocortisone-17-

butyrate (HC-17-B)
Ni, Co, NM, carba mix, B
Ni, PB, thiuram mix, col, wood tar.
HC-17-B, Kathon CG, D

yes
—

17

7
2
—
—
—
2
1
1
1

1
1

1

no

1
10

6
1
1
1
1
_

_

-

Table 4. Positive patch test results with nickel sulfate and nickel
chloride using different occlusion times

• No current dermatitis Current dermatitis

positive test result
1 h
3h
6h
12 h

negative test result

NiCl2

4/7
5/7
611
in

0/7

NiS04

in
2/7
in
in

5/7

NiClj

4/5
5/5
5/5
5/5

0/5

NiS04

2/5
3/5
3/5
4/5

1/5

buckle, 28 from clasps, 26 from wrist watch, 24
from jewelry and one from garter.

During the clinical examination, 2 patients were
wearing jeans with metal buttons, 2 had a belt with
a metal buckle, 2 metal clasps in their clothing, 19
a wrist watch with metal buckle and 9 jewelry

Of these patients, 23/37 had current dermatitis,
16 had hand dermatitis, 1 in the face and neck
region and 6 had dermatitis in several loci. 7 of
these patients had dermatitis in areas with corre-
sponding metal contacts. 14 patients were com-
pletely symptom-free at the clinic visit. When the
patients were evaluated according to metal ex-
posure, it appeared that 21 patients with ongoing
dermatitis and 5 without dermatitis had metal
items close to their skin (Table 2), as compared to
11 patients who were not exposed, 2 with derma-
titis and 9 with no current dermatitis. The number
of current dermatitis cases in association with
metal contact is significantly higher (p<0.001) as
compared to those who had no current metal con-
tacts.

Patch test results

Patch testing was carried out in 28 patients: 17 had
dermatitis and 11 were symptom-free. The results
of patch testing with the standard series are shown
in Table 3. 1 symptom-free patient was negative on
patch testing tests with the standard series, all the
other patients reacting to 5% NiS04. Among pa-
tients with current dermatitis, several patients with
multiple positive patch test reactions were found.

Patch testing with nickel sulfate and nickel
chloride using different occlusion times was car-
ried out in 12 patients, 7 without current derma-
titis and 5 with dermatitis. Among those who had
no dermatitis, 5 of the 7 were negative when tested
with nickel sulfate with a maximum occlusion time
of 12 h, whereas patients with dermatitis were
patch-test-positive in 4 out of 5 cases after 12 h
occlusion. Every patient in both groups reacted to
nickel chloride, in the non-dermatitis group, 12 h
occlusion being needed, as compared to dermatitis
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Table 5. Occupations of patients who were working

No dermatitis

cashier
farmer
assistant nurse
bookkeeper
cleaner
housewife
laboratory technician
office worker
plater
waitress

2
2
1
1
1
1
1
1
1
1

Dermatitis

truck driver
cleaner
dental technician
designer
foodworker
gardener
housewife
janitor
mechanic
office worker
post office worker
saleswoman
waitress

2
1
1
1
1
1
1
1
1
1
1
1
1

patients who were all positive after only 3 h oc-
clusion (Table 4).

History of working life

Of the patients with dermatitis, 14 were working
and 9 had retired (mean age 59 years); in the non-
dermatitis group, 12 were working and 2 had re-
tired (52 and 71 years). The occupations ofthe pa-
tients are given in Table 5.

Discussion

In our material, 73/91 (80%) of previously tested,
nickel-sensitive subjects reported that they had ex-
perienced episodes of dermatitis after their nickel
allergy had been found. Dermatitis had occurred
in variable locations, but hand dermatitis was the
most common. This data corresponds with pre-
vious reports on the prognosis (1-9). Erom the pa-
tients who had returned the questionnaire, only 37
were able and willing to participate in the clinical
examination. No further effort to increase their
number was made.

The cause of persistent dermatitis has been un-
settled. Repeated exposure to allergens might be
one possibility, as suggested by our results and also
proposed previously (18-23). In our study, 26 pa-
tients had ongoing dermatitis and 11 were symp-
tom-free. 23/26 (91%) of the dermatitis patients
and 5/11 (36%) of the symptom-free patients were
exposed to metal items at the clinic visit in spite of
earlier information to avoid them. On the other
hand, 9/11 (81%) ofthe patients who had no metal
contacts were symptom-free compared to only 5/
26 (19%) of those who were wearing metal items
close to their skin. Thus, metal exposure was fre-
quent and careful avoidance seemed to give a
better prognosis for dermatitis. The difference is
statistically highly significant (p<0.00\). The pa-
tients who had metal items were generally aware of
the risks, but the contacts were considered short-

lived or minor and the risk was neglected. Eurther-
more, the fact that eczema changes were not always
seen in metal contact areas resulted in use of metal
items. The clinical course of the dermatitis in a
nickel-sensitive patient may also reflect the pa-
tient's common attitude to allergen avoidance and
skin care and protection in general (17).

A dimethylglyoxime test was used to convince
certain patients of the presence of nickel. However,
because the patients were not using the test at
home and because it can give false-negative results,
we wanted to correlate the presence of dermatitis
with seen exposure to metal items, which accord-
ing to our routine had initially been denied by the
treating physician. This correlation might give
better information on how the patients had fol-
lowed the advice given during past years.

In the patch tests, persistence of dermatitis and
metal exposure was associated with higher sensi-
tivity. Nickel chloride can lead to irritant reactions
and in nickel-allergic patients, it has given positive
reactions with shorter application than NiSO4 (24,
25). In this study, nickel chloride gave a positive re-
action in every patient with 12-h occlusion, com-
pared to nickel sulfate which was positive in 50%
after 12 h and 100% after 48 h occlusion. The oc-
clusion needed to elicit a positive reaction was
shorter among dermatitis patients, indicating
higher sensitivity.

Hand dermatitis in patients with nickel sensitivity
might be related to increased susceptibility to irri-
tants as well as allergens (26-28). Need of protection-
increasing occlusion may even increase penetration
ofallergens (29). When these susceptible patients de-
velop dermatitis, they also need medication, which
may lead to further sensitization as reported earlier
(8,9) and, as seen in our material, these patients often
iiad multiple contact sensitivities. Similar results
were seen among colophony-positive patients after 9
to 13 years of follow-up (30).

The favourable outcome after complete metal
avoidance in the clothing and jewelry as judged dur-
ing the clinic visit, was also reflected in working life,
since symptom-free patients were seen as cashiers,
cleaners or nurses, in occupations with apparent
nickel or wet work exposure, as also noticed pre-
viously (19). The results suggest that patients who
eliminate the constant, long-lasting triggering con-
tact from their clothing, jewelry, buckles, etc., will
have a better prognosis regardless of occupation.
This also points to the fact that before laborious oc-
cupational changes, intensive efforts to decrease the
exposure in everyday life should be accomplished.

In conclusion, according to our results concern-
ing nickel allergy, all long-lasting metal exposure
to skin is important and should be eliminated, i.e.,
items that are worn close to the skin all day long.
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They can lead to chronic exposure, trigger allergy
and lead to dermatitis. Although the results that
can be achieved with information and education
may be limited at times, more effort should be di-
rected to patient education, since avoidance of all
metal contacts seemed to improve the prognosis
significantly. This measure should also be better
utilized while waiting for common legislative meas-
ures to decrease the potential for exposure (31-33).
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