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INVESTIGATIVE REPORT

Contact Allergy to Gold in Patients with Oral Lichen Lesions
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The aetiology of oral lichen lesions is obscure. In this stu-
dy the frequency of contact allergy to gold in 83 patients
with oral lichen lesions was compared with that in two
control groups, comprising 319 age- and gender-match-
ed patients with dermatitis selected from files and 83
clinically examined dermatitis patients. All patients were
tested epicutaneously with gold sodium thiosulphate. The
two control groups tested were under examination for a
tentative diagnosis of allergic dermatitis not related to
oral problems. The frequency of contact allergy to gold
was 28.9% in the patients with oral lichen lesions, 18.2%
in patients selected from files, and 22.9% in the clinically
examined control patients. The difference in frequency
between patients with oral lichen lesions and those taken
from files was statistically significant. Key words: delayed
hypersensitivity; dental gold; oral lichen planus.
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Contact allergy to gold occurs frequently (1, 2), but its
clinical relevance is unclear. The clinical features of
intra-oral contact allergy related to gold exposure are not
specific, although lichenoid reactions appear to be the
most common manifestation of contact allergy in the oral
mucosa (3). Studies on contact allergy to gold and oral
mucosal problems often comprise small samples only, and
the most frequently studied lesions are oral lichen planus
(OLP) and oral lichenoid contact reactions (OLCR).

OLP and OLCR are indistinguishable clinically and
histologically (4). This has been claimed to be a diag-
nostic dilemma for the clinician and the oral pathologist
(5). The terminology used in studies may differ, making
it difficult to compare results.

Patients with OLP and OLCR have presented rela-
tively high frequencies of contact allergy to gold and
other dental materials, such as amalgam (6—8). Some
patients disclosed complete or partial healing of lesions
when amalgam restorations were removed, even though
they were not sensitized to mercury (9—11).
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Contact allergy per se is not a disease, but can cause
allergic contact dermatitis or stomatitis in a patient
with exposure to the allergen in question. Establishing
contact allergy to mercury or gold may be problematic.
Test methods vary, as do the day on which patch tests are
read. Thus, there are difficulties in comparing the results
of different studies. Furthermore, some metals (mercury,
gold, and palladium) give rise to late allergic reactions
during testing (7, 12), and consequently the results of
studies in which patch test readings are restricted to the
first 4 days should be interpreted with caution.

Traditionally, gold trichloride (GTC), potassium
dicyanoaurate, and gold sodium thiomalate (GSTM)
were used to patch test for contact allergy to gold, but
in recent years gold sodium thiosulphate (GSTS) has
been the test substance of choice (13). In 1994, positive
reactions to GSTS were shown to represent true allergy
(1). The histological and immunochemical study by
Moller et al. strongly supports this finding (14).

Gold compounds, when given systemically for rheu-
matic diseases, are the drugs that are most frequently
reported to cause cutaneous drug reactions (15). Studies
on contact allergy to gold in patients with oral lichenoid
lesions/reactions report higher frequencies of positive
reactions (6, 16) compared with the corresponding
frequency of a dermatitis population in 2001 to 2002 re-
ported by the North American Contact Dermatitis Group
(NACDQG) (6, 17). In dermatitis patients, contact allergy
to gold and presence of dental gold are associated.
The first indication of an over-representation of higher
frequencies of contact allergy to gold in patients with
gold restorations in a questionnaire study was published
in 1994 (18) and the results were confirmed in clinical
studies groups (19, 20). The relationship between pre-
sence and amount of dental gold and contact allergy to
gold has thereafter been verified in a cohort study with
appropriate methodological testing (21).

As removal of gold restorations is more hazardous
than removal of amalgam, more research in the field is
needed before intervention studies are performed. The
aim of the present study therefore was to investigate the
frequencies of contact allergy to gold in three groups of
age- and gender-matched patients: (i) patients with oral
lichen lesions (OLL) (OLP and OLCR), (ii) a control
group of dermatitis patients selected from files (PSFF
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group), and (ii7) an orally examined control group of
patients with suspected contact dermatitis (DP group).
It was hypothesized that patients with OLL would have
a higher frequency of contact allergy to dental gold than
dermatitis patients (DP and PSFF groups), indicating a
possible aetiology and/or maintenance of the OLL.

MATERIALS AND METHODS

Patients

During 2005 to 2008, 96 consecutive patients referred for suspi-
cion of OLP/OLCR were invited to participate in the study. The
patients had been referred to the Oral and Maxillofacial Unit in
Halmstad, the Department of Oral and Maxillofacial Surgery
and Oral Medicine, Faculty of Odontology at Malmo University
or to the Department of Oral and Maxillofacial Surgery, Malmo
University Hospital, Malmo. The main inclusion criterion was
fulfilment of the revised and modified World Health Organiza-
tion (WHO) criteria according to van der Meij et al. (22). No
distinction was made between OLP and OLCR in this study,
and patients were pooled under the term OLL.
If the histopathological diagnosis of OLL was non-conclusive,
the diagnosis was based on the following clinical criteria:
* A lacelike network of slightly raised grey-white lines
(reticular pattern)
* Bilateral buccal, more or less symmetrical lesions
» Erosive (ulcerative), atrophic (erythematous), bullous, and
plaque-type lesions when reticular lesions occur elsewhere
in the oral mucosa
Specialists experienced in oral medicine determined fulfil-
ment of clinical criteria. Exclusion criteria were:
+ Current systemic corticosteroid treatment
» Lesions limited to the gingiva
» Patients below the age of 20 years
Eighty-three of the 96 patients in the OLL group completed
the study. One patient presented a leukoplakia and was excluded
and 12 patients declined to participate because of lack of time or
illness. One patient, who fulfilled the clinical criteria for OLL
and only doubtfully fulfilled the histopathological criteria, was
included (Fig. 1). Mean age in the OLL group was 60.0 years
(n=283, F (females) =65.1%).

Control groups

An age- and gender-matched control group of 319 dermatitis
patients tested under the same time period as the OLL patients
at the Department of Occupational and Environmental Derma-
tology in Malmd (hereafter: the department) were randomly
recruited from patient files (PSFF group). The aim was to select
four matched (age and gender) patients per OLL patient. This
was, however, not possible in all groups although the distribu-
tion of the patients in the OLL and PSFF group, respectively,
did not differ significantly (p>0.05, Table I). Mean age in the
PSFF group was 59.4 years (n=319, F=64.9%).

In addition to the PSFF group, a second control group of der-
matitis patients, the DP group, was recruited. Two approaches
were used to invite 154 consecutive patients who had been refer-
red to the department, for suspicion of eczematous disease to
participate in the clinically examined control group (DP group);
(7) 94 patients were contacted by telephone before patch testing
and offered a clinical dental examination and a radiological
examination; and (ii) 60 patients who were undergoing routine
patch testing because of a suspected allergic contact dermatitis
were contacted at the department.
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OLL DP PSFF
n=96 n=154 n=319
Withdrawals || Clinical Clinical Withdrawals
(n=13) exam exam (n=71)
1: another n=83 n=39 3: oral lichen
mucosal Reduced | | 1: insufficient
diagnosis 12: || Radio- Radio- || clinical space on the
declined graphs graphs || exam back for the
patch tests n=83 n=3% =44 patches
3: not Swedish
speaking
64: declined to
participate

Epicutaneous testing

Fig. 1. Patients available and included (open arrows) for different examinations
inthe oral lichen lesions (OLL) group and the two control groups, respectively.
The chart also shows the drop-outs (small arrows). PSFF: patients selected
from files; DP: dermatitis patients.

Exclusion criteria were:

» Current systemic corticosteroid treatment

 Patients with oral mucosal problems or problems allegedly

caused by dental materials

 Patients below the age of 20 years

Fifty-five of the 94 control patients contacted by telephone
declined to participate in the clinical dental examination. Sixteen
patients from the group of 60 who underwent a less comprehen-
sive clinical examination in conjunction with epicutancous patch
testing declined to participate or were excluded (Fig. 1). Mean
age in the DP group was 56.5 years (n=83, F=72.3%).

Questionnaire and medical history

Before the oral examination, the clinically examined patients
(OLL and DP groups) completed a questionnaire containing
questions on general and oral health, current medication,
occupational exposure to gold, and skin problems related to
wearing gold jewellery. The controls from the DP group who
were contacted during routine patch testing at the department
and consented to participate (n=44) did not complete a ques-
tionnaire. However, they answered questions on oral health, so
that patients with possible allergic oral symptoms caused by
dental materials could be excluded.

Clinical examination

Ninety-six patients with OLL and 39 control patients (from the
DP group) who had been contacted by telephone underwent a
thorough clinical dental examination including registration of
dental materials and inspection of the oral mucosa. Clinical
colour photographs of the oral mucosa were taken in all OLL
patients.

For each tooth, the number of surfaces with a dental gold
restoration was quantified as follows:

* 0=no surface

* 1=one surface or one gold post

* 2=two surfaces

» 3 =three surfaces

* 4=four or more surfaces, or an artificial crown covering

an anterior tooth

* 5=an artificial crown covering a posterior tooth

Another 44 control patients (from the DP group) who had been
approached at the department were examined intra-orally at the
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Table 1. Matched patients selected from files (PSFF) in relation to number of patients with oral lichen lesions (OLL)

Females Males Total
Age groups (years) OLL patients, n PSFF patients, n OLL patients, n PSFF patients, n OLL patients, n PSFF patients, n
31-35 1 4 1 4
3640 1 4 2 8 3 12
4145 3 12 2 8 5 20
46-50 2 8 4 16 6 24
51-55 8 32 2 8 10 40
56-60 11 44 5 20 16 64
61-65 12 48 6 24 18 72
66-70 7 28 4 13 11 41
71-75 5 16 1 4 6 20
76-80 4 11 2 7 6 18
81-85 1 4 1 4

department for presence of: (i) dental restorations (quantified
as above); and (i7) mucosal lesions.

Biopsies

In the OLL group, biopsies of the lesions were performed to
support the clinical diagnosis of a lichenoid lesion according to
the revised criteria by van der Meij et al. (22). The histopatho-
logical criteria were:

» Presence of a well-defined band-like zone of cellular
infiltration that is confined to the superficial part of the
connective tissue and consists mainly of lymphocytes.

» Signs of liquefaction degeneration in the basal cell layer.

» Absence of epithelial dysplasia.

In case patients fulfilled clinical, but only doubtfully histo-

logical, OLL criteria they were included in the study.

Radiological examination

To confirm clinical observation concerning dental materials,
panoramic radiographs were taken in all patients with OLL and
39 of the control patients. When cast-gold posts, screw posts,
or other intra-radicular posts, due to their density and confi-
guration, were observed in a panoramic radiograph, intraoral
bitewing or periapical radiographs were also taken.

Epicutaneous tests

Patients with OLL were patch-tested with a dental material series
(from the dental series, cheilitis series and additional substances),
including GSTS 2.0% w/w in petrolatum (pet) (Chemotechnique
Diagnostics, Vellinge, Sweden) on the upper back in 1Q cham-
bers® (Chemotechnique Diagnostics). After 2 days, the patients
removed the patches. On day 3 (D3) and day 7 (D7), readings
were performed by an experienced dermatologist according to
International Contact Dermatitis Research Group (ICDRG) gui-
delines (23). OLL patients with doubtful reactions to GSTS 2.0%
in pet on D3 were re-tested with GSTS 5.0% w/w in pet. Their
patches were read after another 4 days, i.e. on D7 (24).

Control patients were tested with the dermatological base-
line series (including 2% GSTS) and, depending on reasons
for referral, with other substances. PSFF patients tested also
with the dental series and the cheilitis series were excluded.
As mentioned, DP patients were excluded when there was a
suspicion of contact allergy to dental materials and therefore
were not tested with the dental and cheilitis series.

Statistical analyses

The Statistical Package for the Social Sciences (SPSS, version
16.0; SPSS, Chicago, IL, USA) was used for statistical analyses.
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The significance level was set at p <0.05. Pearson’s y? test and
Fisher’s exact test evaluated differences between two groups.
t-tests compared the number of surfaces with gold in the two
groups studied.

Informed consent and ethical approval

All clinically examined study participants signed an informed
consent form. The Regional Ethical Review Board, Lund, Swe-
den, approved the study per the Declaration of Helsinki and the
International Conference of Harmonization (ICH) guidelines
on Good Clinical Practice.

RESULTS

Questionnaire

The following findings were significantly more com-
mon in the DP control group (n=39) than in the OLL
group (n=383): asthma and/or allergy (p=0.004), hay
fever (p=0.011), dry skin (p=0.020), atopic dermatitis
(»=0.014), and smoking (p=0.009). Diabetes mellitus,
age, and gender did not differ significantly.

Four (4.8%) patients with OLL and one (2.6%) DP
patient reported psychiatric illness (p=1.00). Medica-
tion for high blood pressure did not differ significantly
between OLL patients (28%) and controls (DP, 15.8%)
(»=0.144).

Eleven (13%) of the patients in the OLL group re-
ported OLL onset associated with dental restorative
treatment, 4 (4.8%) patients illness and general disease
and 6 (7.2%) patients family problems. Of the 6 patients
in the OLL group who reported lichen lesions on the
skin, 4 presented contact allergy to gold.

Contact allergy to gold

The frequency of contact allergy to gold differed between
the OLL and PSFF groups (28.9% and 18.2%, respecti-
vely, p=0.032, Table II), but did not differ between the
two control groups (DP and PSFF, p=0.438).

In the OLL group, 28.9% of the patients tested posi-
tive to GSTS compared with 22.9% in the DP control
group; a difference between the two groups that was not
statistically significant (p=0.376, Table II). Twenty-one



Table 1. Number of patients with contact allergy to gold
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DP OLL PSFF

n Auallergy,n (%) p n Au allergy, n (%) P n Au allergy, n (%)
Males 23 4(17.4) 0.386 29 8 (27.6) 0.119 112 17 (15.2)
Females 60 15(25.0) 0.579 54 16 (29.6) 0.120 207 41 (19.8)
All 83 19 (22.9) 0.376 83 24 (28.9) 0.031 319 58 (18.2)

DP: dermatitis patients; OLL: patients with oral lichen lesions; PSFF: patients selected from files.

OLL patients (25.3%) with doubtful reactions were
re-tested with GSTS 5.0% and were read on D7 (4
days after re-testing). Of these patients, three reacted
positively to GSTS 5.0% (D4), and two had positive
reactions to GSTS 2.0% on D7.

No significant differences were found between the
OLL group and the DP control group also when recruit-
ment method was considered. Contact allergy to gold
was found in 20.5% of the 39 DP control patients who
had undergone a clinical dental examination and 25% of
the 44 DP control patients who were merely examined
in conjunction with epicutaneous patch testing at the
department.

Fifteen (31.9%) of 47 patients with OLL judged to be
in contact with a dental gold restoration had a contact
allergy to gold (p=0.491).

Dental gold

Dental gold was found in 60.2% of the patients with
OLL and 54.2% of the control patients (DP group). The
mean number of tooth surfaces with dental gold was
19.7 + standard deviation 26.9) in the OLL group, and
15.5+24.2 in the DP group (p=0.298).

The difference between the OLL and DP groups with
regard to presence of dental gold restorations was not
significant (p=0.433).

DISCUSSION

High frequencies of contact allergy to gold were found
in this controlled study. The frequency of contact al-
lergy to gold differed significantly between the OLL
(28.9%) and PSFF (18.2%) groups. The difference
was not statistically significant between OLL and DP
groups, but there was a numeric difference and approxi-
mately 25% more OLL patients had a contact allergy
to gold. The number of tooth surfaces restored with
dental gold alloys did not differ significantly between
the clinically examined groups (OLL and DP).

Patients selected from files tested with GSTS 2% in
the baseline series from the same time-period were com-
bined with an orally examined control group to enhance
the validity of the study. The selection of two control
groups also reduced the possible bias that patients in
the DP group might have agreed to participate in case of
having dental gold restorations and possible subjective
suspicion of contact allergy to gold.

Although the prevalence of OLL in the Swedish adult
population is approximately 2% (25), recruitment was
time-consuming. This may be due to the fact that most
patients with OLL visit their general dental practitioner
regularly and are referred to a specialist clinic only when
the lesions change in magnitude or appearance or give
rise to symptoms.

As OLP and OLCR are indistinguishable clinically
and histologically (4), these groups of patients were
pooled into an OLL group, which refers mainly to the
clinical appearance. A clinical diagnosis of OLL that
was not confirmed histologically did not exclude the
patient from the study. In fact, all but one clinical OLL
diagnosis were supported by histology, thus strengthe-
ning the clinical diagnostic accuracy of OLL. Out of
the 83 patients with OLL, 6 (7.2%) had lichen ruber
planus on the skin and 7 (8.4%) a widespread distri-
bution of lichen lesions in the oral mucosa. Thus, the
lesions of most patients with OLL were restricted to the
oral mucosa close to dental materials. These findings
are in accordance with the results of another study in a
Swedish adult general population (25). Information on
other locations of lesions were asked for during history-
taking, but were not examined as to why no conclusions
on this issue can be drawn from this study.

Three of the re-tested patients reacted positively to
gold, and these patients are included in the 28.9% pa-
tients with OLL and contact allergy to gold. As no dif-
ference was found between OLL and DP patients, these
3 patients did not influence the results in either direction.
Due to patient flow problems only patients with doubtful
reactions in the OLL group were re-tested.

Allergic contact stomatitis is often difficult to diagnose,
and the oral clinical relevance of a contact allergy to gold
demonstrated epicutaneously is difficult to estimate.
Several studies have, however, reported associations
between a hypersensitivity to gold or, especially, mercury
and OLP/OLCR manifestations (6, 7, 16, 26).

In a retrospective study (27) of 206 patients with
suspicion of contact allergy to dental metals, 28 patients
had positive patch test reactions to dental metals, and
OLP and stomatitis were the most frequent oral manifes-
tations in these patients. However, only in <15% of the
lichen patients could a possible influence of their contact
allergy be assumed. The low frequency of positive reac-
tions to gold (4.9%) in that study might be explained by
the use of too low test substance concentration (0.25%
GSTS) and by the omission of a late reading (24).
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In a retrospective study by Yiannias et al. (26), 30.4%
of the 46 patients with OLP tested positive to gold.
Vamnes et al. (28) tested 172 patients referred to an
adverse reaction unit for dental biomaterials in Bergen,
Norway, and found that 23% were allergic to gold. The
patients had been referred due to extra- and intra-oral
signs and symptoms and a suspicion of adverse reactions
related to dental materials. Martin et al. (29) reported
the following risk factors for OLP: number of teeth with
amalgam, total surfaces of amalgam, number of teeth
with gold, corrosion, and bimetallism.

The study 2002 by Ahlgren et al. (21) on dermatitis
patients found a correlation and a dose-response rela-
tionship between contact allergy to gold and dental gold
restorations. The dermatitis patients were expected to
have a high frequency of contact allergy and therefore,
the high frequency of contact allergy to gold among the
controls in the present study was not surprising. Controls
from a general population would obviously have been
desirable, but for the present study such controls were
not available.

A study on endovascular coronary stents (30) found
31% of the stented patients and 19% of a control group
of dermatitis patients to have a contact allergy when
patch-tested with GSTS 2.0%. The mean age of the
stent patients was 67.7 years and the dermatitis patients
were age- and gender-matched. Of the stented patients,
60.4% reported having dental gold restorations. The
dermatitis patients in that study did not answer the
questionnaire, but there is little reason to assume a
substantial difference in dental gold exposure. In the
present study, 60.2% of the patients with OLL had dental
gold restorations compared with 54.4% of the control
patients. Because mean age in the OLL group was 60.0
years and in the control group 56.5 years, the presence
of dental gold restorations found is neither unexpected
nor exceptional.

Dental rehabilitation with gold alloys has been
widespread for decades. The discussion concerning
the inertness of gold is an old one. All dental casting
alloys, except titanium, seem to have the potential for
eliciting adverse reactions in hypersensitive patients
(31). Gold occurs in saliva and blood (32), and the
blood concentration of gold (B-Au) is related to the
amount of dental gold (33). The clinical relevance of
increased levels of gold in blood and saliva in relation
to contact allergic reactions in the oral mucosa has not
yet been evaluated.

The study by Ekqvist et al. (34) on patients with
uncoated (nickel) or gold-coated stainless steel stents
found that patients with gold-coated stents exhibited
a five-fold higher B-Au than patients with uncoated
(Ni) stents. The authors concluded that the gold-coated
stent releases gold. The patch test reactions to gold
were also correlated with B-Au. A controlled crossover
provocation trial (35) by the same research group on 24
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dermatitis patients with a known contact allergy to gold
showed that the B-Au level influences the skin reactivity
to a topically applied gold antigen.

Gold is used in the medical treatment of rheumatoid
arthritis. Compared with non-smokers who undergo
gold sodium thiomalate treatment, patients who smoke
and receive such treatment: (7) are at higher risk of deve-
loping dermatitis (36); (if) have a higher uptake of gold
in red blood cells (37); and (iii) develop side-effects of
the medication more quickly (37). Previously, our group
found a significant positive correlation between contact
allergy to gold and smoking in dermatitis patients who
lack oral symptoms or signs (21). In the present study,
smoking was more common among DP patients, pos-
sibly partly explaining the relatively high frequency of
contact allergy to gold in this control group.

The high frequency of contact allergy to gold in pa-
tients with OLL found in the present study, suggests that
dental gold can be one of several aetiological factors for
developing or maintaining OLL. Caution is therefore
recommended when considering restoring OLL patients
with dental gold.
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