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SUMMARY

The purpose of this study was to assess the prevalence of positive results to
cutaneous patch testing in patients with oral mucosal diseases and to assess
the relevance of exclusion of identified allergens to the disease process. It
was also attempted to identify microscopic features that were related to a

hypersensitivity aetiology in patients with oral lichenoid eruptions.

The analysis was carried out retrospectively in the Departments of Oral
Medicine and Oral Pathology in Glasgow Dental Hospital And School and
the Contact Dermatitis Investigation Unit in the Royal Infirmary, Glasgow.
A total of 1,252 patients with oral mucosal diseases who had been referred
to the Contact Dermatitis Unit were assessed, and the prevalence of positive
reactions to patch testing and contact urticaria testing in each disease cohort
was compared to the prevalence of positive reactions in 100 control
volunteers. Sections of specimens from patients with oral lichenoid
eruptions were analysed using photographic standards and by counting cells

and measuring the sections.

The results indicated that patients with oral mucosal diseases were
significantly more likely to have demonstrable hypersensitivity to food
additives, especially benzoic acid, and perfumes and flavourings, especially
cinnamaldehyde, than controls. Dietary avoidance therapy to identified
allergens caused improverhent in the majority. Patients with oral lichenoid
eruptions were significantly more !ikely to react to mercurial allergens on

patch testing than patients with recurrent aphthous stomatitis or orofacial

II



granulomatosis. Microrscopic examination revealed that the density of the
inflammatory infiltrate waS higher in those patients with oral lichenoid
eruptions who had one or more positive patch tests or contact urticaria tests.
They also had more disruption of the basal cell layer-though this was of

borderline significance.

It was concluded that patch testing and contact urticaria testing, together
with the resultant allergen avoidance therapy, are useful adjuncts in the
management of oral mucosal diseases. The presence of a florid (in terms of
thickness and density) inflammatory infiltrate and disruption of the basal
cell layer in cases of oral lichenoid eruptions, suggested that an aliergic

aetiology was more likely.
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CHAPTER 1 LITERATURE REVIEW
1.1. Allergy: Historical Review and Basic Mechanisms

1.1.1. Historical Review

Although doubtless many thousands of people in past generations suffered
and indeed may have died from allergic diseases, it has only been in the last
200 years that allergic processes have been identified as causing clinical

disorders.

“All diseases occur at all seasons, but some diseases are more

apt to occur and to be aggravated at certain seasons.”

Hypocrites Aphorisms III 19 (Guthrie 1958)

It is very unlikely that Hypocrites when he wrote these words was referring
to allergic diseases, however the first discovery of ailments mediated by
allergic processes was of what we now term ‘hay fever’, to which the above
quotation certainly applies.

A doctor, John Bostock in 1819 described his own symptoms while
speaking to the Royal Medical Society of London. He suffered from a
‘periodical affection of the eyes and chest’ to which he gave the name
Catarrhus aestivus or ‘summer catarrth’ (Avenberg & Harper 1982). Later
in the 19" century, Charles Blackley another doctor also afflicted with hay
fever discovered that pollén was able to cause hay fever, conjunctivitis,
rhinitis and asthma, and, when rubbed into a scratch on his arm a reaction

became visible. He furthered these observations with studies relating the



amount of pollen in the air to his symptoms. He used sticky microscope
slides to count pollen grains and even sent up a kite to determine that pollen
was airborne to a height of S00 m above ground level.

Other ‘allergic’ diseases recorded in the 19" century-were vasomotor
rhinitis (recorded in 1881 by Herzog) and Quinke oedema (angioedema)
which was described by Dr Heinrich Quinke (Mattingly, Rodu, & Alling
1993). At this time the mechanisms underlying the disease processes were
not known although it was understood that the exogenous materials e.g.
pollen were not noxious to mankind per se but only to certain individuals
(Mygind et al. 1996). Jadassohn introduced what we now know as allergic
contact dermatitis in 1895 by reproducing a reaction to iodoform on the
skins of five individuals (Jadassohn 1895).

Scientists in the early 20" century began to investigate further the effects of
toxic substances on humans and whether repeated dosing of small amounts
of toxins could induce some sort of tolerance. This idea had been tried as
early as in the 1* century BC by the Greek King Mithradates who upon
noticing strange tastes in his food suspected poison and for the remainder of
his long life took a daily dose of both various antidotes and poisons. That
he succeeded in rendering himself immune to one of the poisons was proved
after he failed to die from taking a lethal dose to end his own life (Duggan
1974).

The scientists involved were the Frenchmen, Charles Richet and Paul
Portier, who in 1901 injegted repeated doses of the toxin gathered from- the
jellyfish the Portuguese man-of-war, into an unfortunate large dog. Twenty-

two days after the first injection, a further injection of one tenth of the fatal



dose was given which resulted in the rapid death of the dog within minutes.
They used the word anaphylaxis to describe the reaction as it had had the .
opposite effect of prophylaxis. The next year Maurice Arthus demonstrated
that anaphylaxis could be triggered using a substancé that was not usually
toxic to humans. He used horse serum injected into rabbits — the first dose
showing no effect and the repeated dose giving rise to local inflammation
and in some cases necrosis (Arthus 1903).

In 1905, an Austrian scientist Clemens Von Pirquet coined the word
‘allergy’ to describe the ‘changed reactivity’ of the subject to the provoking
substance (from the Greek words “allos’ meaning altered and ‘ergos’
meaning work). He had been working in the fledgling discipline 6f
immunology, trying to find vaccines for the common diseases of the day and
discovered the paradoxical situation in that some individuals developed
immunity to the disease, while in others, a reaction (what he termed a
supersensitive response ) deleterious to the patient occurred.

“The vaccinated person behaves towards vaccine lymph, the sjzphilitic
towards the virus of syphilis, the tuberculous patient towards tuberculin, the
person injected with serum towards this serum, in a different manner from
him who has not previously been in contact with such an agent. Yet he is
not insensitive to it. We can only say of him that his power to react has
undergone a change.” (von Pirquet 1906)

Von Pirquet also refers to episodes of acute urticaria following the ingestion
of foods such as egg whit¢ and buckwheat though these are case reports
rather than controlled clinical experiments. He gave the name ‘anergy’

(lack of reactivity) to what had been termed antianaphylaxis (decrease in



sensitivity following repeated doses of antigen) and ‘allergen’ to describe
an antigen that provoked an allergic reaction (von Pirquet 1911).

In 1923, Cooke and Coca named the clinical forms of allergy ‘atopy’. They
defined those who suffered thus as; |

“the individuals as a group possess a peculiar capacity to become sensitive
to certain proteins to which their environment and habits of life frequently
expose them.” (Coca & Grove 1924)

They also realised that atopic subjects had an inherited predisposition to
become sensitised. Other features of allergy were the ability to transfer the
‘supersensitivity’ to another by the transfer of serum. Prausnitz and Kiistner
in 1921 conducted the classic experiment to prove that passive trafxsfer of
allergy was possible (Prausnitz & Kiistner 1921). They obtained some
serum from Kiistner who had a severe allergy to cooked fish and injected
this intradermally into the abdominal skin of Prausnitz. The next day they
injected the same area with fish extract and he elicited a marked reaction to
it, similar to the reaction that Kiistner had from the fish extract. Coca and
Cooke named the ‘transfer factor’ ‘reagin’.

Later it became clear that reagin was associated with antibody but with
distinctive features; it could not be demonstrated in serum by the usual
precipitation reaction, was heat labile and had the ability to become fixed to
the skin for prolonged periods. Reagin was also capable of producing the
wheal and flare response.

Developments in the ﬁeld_ of allergology continued apace with the disc;)very
of the two main immunological pathways of response to an allergen, the

humoral and cellular mechanisms. Developing this further, in 1962 Coombs



and Gell in their book ‘Clinical Aspects of Immunology’, gave a simplified
view of four main allergopathological mechanisms. They based this
classification on the circumstances of the initial antigen-antibody reaction
and stressed that it was merely a classification of the-initiating mechanisms
of the allergic response which were secondarily classified by other
differences.

“Again it must be emphasised that the pattern seen in any one human
disease is often complex, involving not just one but several of the above
pathways or responses” (Gell & Coombs 1968)

Considered in this classification were types of allergic reaction that firstly,
resulted in tissue damage and secondly, involved the sensitisation.of host
cells. Therefore excluded were immune tolerance reactions and allogenic
reactions. The authors were well aware of the variety of ways that allergies
could be grouped e.g. by allergen type or source, by drug reactions,
autoallergies, time and duration of response after allergen contact, but were
successful in choosing a basic classification that is still helpful today (Gell
& Coombs 1968). The types of allergic reactions as originally described are

outlined below:

Type I Reaction (anaphylactic, reagin-dependent)
Initiated by the allergen reacting with tissue cells that have been passively
sensitised by antibody that was produced elsewhere. This leads to the

release of vasoactive hormones such as histamine.



Type II Reaction (cytotoxic)

Here the antibody reacts with either a) an antigenic component of a cell or
tissue element or b) antigen or hapten that is closely linked with these.

Complement is usually necessary to effect tissue damage.

Type III Reaction (damage by toxic complexes)

This starts when the antigen reacts with potentially precipitating antibody in ,
the tissue spaces, forming microprecipitates in and around the small vessels
which in turn causes cellular damage; or when antigen in excessive
quantities reacts with potentially precipitating antibody in the blood stream,
forming soluble circulating antigen-antibody complexes which aré deposited
in the blood vessel walls or basement membrane and cause damage by local

inflammation.

Type IV Reaction (delayed, tuberculin-type, cell-mediated)

This reaction is initiated by the reaction of specifically modified
mononuclear cells (previously sensitised) containing a substance or
mechanism capable of responding specifically to an allergen deposited at a
local site. The exact mechanism of this type of reaction is still uncertain,
but it is manifested by the infiltration of cells, at the site where that antigen
is, without the necessary participation of free antibody.

(Gell & Coombs 1968)

Bendixen in 1966 attempted a classification of allergy based on the clinical
diseases that the different mechanisms produced. He divided
hypersensitivity (note that he thought that the word ‘allergy’ had already

lost its meaning and used ‘hypersensitivity’ to describe what Von Pirquet



had by ‘allergy’!) into fwo parts between which he thought there was a clear
distinction. Humoral (immediate) type and the cellular (delayed) type. He
based the distinctions primarily on the method by which passive transfer of
hypersensitivity could be done (serum and reagin cofnpared with the
injection of killed micro-organisms), on the time of onset of symptoms after
allergenic challenge (minutes compared with hours and days) and by the
different histological pictures produced by e.g. a local anaphylactic response
(essentially a vascular reaction) and the tuberculin hypersensitivity response
(antigen containing tissue invaded by mononuclear cells). He further
divided the humoral hypersensitivities into four main types; Arthus,
anaphylactic, reagin, and cytotoxic types, and the cellular hypersénsitivities
into five groups; infection, transient, contact, transplantation and organ-
specific types. He was however aware of the provisional nature of his
classification and of the amount of information that was lacking about these
mechanisms and diseases (Bendixen 1966).

In 1967, reagin was identified to be IgE and allergology became integrated
into the discipline of clinical immunology. Teruko and Kimishige Ishizaka,
a husband and wife team, did this by eliminating anti-IgA, IgD, IgM and
IgG antibodies from the serum (obtained from a rabbit which had been
previously inoculated with the serum of a person with an extreme allergy to
ragweed pollen) by precipitation with human IgA, IgD, IgM and IgG and
found that a substance capable of transferring sensitivity to a particular
allergen was still there. Thus they discovered that reagin antibody belo-nged
to the same class of immunoglobulins and named it gamma E globulin

(Ishizaka, Ishizaka, & Hornbrook 1966). At the same time, though



independently, Johansson and Bennich isolated IgE though it was more by
luck while working with a patient whose disease processes (myeloma)
caused excessive production of reagin which they isolated and named IgND
after the patient’s initials. They demonstrated by radioimunoassay that
IgND is present in very small quantities in human serum and discovered
also that the level of IgND was raised in atopic patients. The two teams met

in 1967 and agreed to call it IgE (Mygind et al. 1996).

Allergy definition: Hypersensitivity caused by exposure to a particular
antigen (allergen) resulting in a marked increase in reactivity to that antigen
upon subsequent exposure, sometimes resulting in harmful immunologic

consequences (Stedman’s Medical Dictionary 2000).



1.1.2. Basic Mechanisms and Oral Mucosal Immunity

Although the allergic mechanisms are often still classified according to the
Gell and Coombs definition, the groups often overlap or exist
simultaneously (Krogh & Maibach 1982). Much more is now known about
the individual processes involved and there are elements of both the
humoral and the cell mediated pathways in most allergopathogenic

mechanisms.

1.1.2.1.Saliva

The oral cavity has physical and immunological defence mechanisms to
cope with the exogenous immunogenic challenge that presents itself in food
stuffs, liquids and airborne materials. Potential allergens are washed away
through the cleansing effect of saliva minimising contact time. The average
unstimulated flow rate of saliva in healthy individuals is 0.3ml/minute
(Colin Dawes 1996). The average bacterial load alone in 1ml of saliva is
10° so the swallowing action removes a considerable antigenic load from the
oral mucosa (Bowen 1996). The saliva also contains digestive enzymes and
many types of proteins including immunoglobulins (predominantly
secretory IgA), which commence the breakdown of food stuffs and other
carbohydrates, and remove some antigens, particularly viral ones,
respectively (Mandel 1987). The role of IgA in the serum may be

detrimental to the host against some capsulated bacteria such as gonococci,



since it may block the bactericidal activity mediated by complement, IgG
and IgM though this has only been shown in serum and not in saliva as yet.

(Croitoru & Bienenstock 1991).

1.1.2.2.Mucosa

The mucosa of the gastrointestinal tract has to maintain a fine balance
between defence of the host and attacking and neutralising noxious
chemicals and harmful bacteria, viruses and fungi. Its immune systems
have to be selective to avoid immune mediated damagé to itself, while at the
same time the function of much of the gastrointestinal tract is to absorb
nutrients.

The oral mucosa consists of keratinized (hard palate and alveolar ridges)
and non-keratinized stratified squamous epithelium (all the rest except the
dorsum of the tongue which is covered with keratinized, specialised oral
epithelium). Protective mechanisms such as a high epithelial turnover and
the presence of a lipid permeability barrier in the superficial epithelium
assist in guarding the epithelium even though the oral mucosal permeability
is much lower than that of abdominal skin (Healy et al. 2000). Despite the
fact that the non-keratinized oral epithelium doesn’t have the protective
layer of keratin as the skin does, the ability of the oral mucosa to become
sensitised to an antigen is less than that of the skin, indeed irritant reactions
to chemicals are rare (de Groot, Weyland, & Nater 1994; Jones & Beltrani
1997). This is because when an allergen is absorbed through the mucosa,

the dense vascularity underlying the oral epithelium ensures rapid clearance
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of allergens away from the local area and into the blood stream (Andersen
1978). However this can lead to systemic effects occurring; exacerbation of
asthma was reported after exposure to toothpaste (Subiza et al. 1992) and
extra-oral contact dermatitis was reported after a nickel plated fixed
orthodontic appliance was fitted in a 12 year old boy who developed marked
perioral and periorbital eczema with involvement of the anterior scalp and
loss of hair. A nickel patch test elicited a positive reaction and the eczema
resolved after removal of the metal appliances (de Silva & Doherty 2000).
The Langerhan’s cell density in oral mucosa is reduced compared to that of
skin: 84-308 mm in oral mucosa compared to 4500 mm in skin, which

reduces the sensitising potential in oral mucosa (Kaaber 1990).

1.1.2.3.Cells

Antigen Presenting Cells

Much work has been done on the functions and structures of antigen
presenting cells. In the human oral mucosa, the main antigen presenting
cells (APC) are the Langerhan’s cells (LC) which express major |
histocompatibility (MHC) class II antigen on their cell surfaces. However,
the presence of MHC class II molecules on the cell surfaces of oral
keratinocytes and the fact that there is, in allergic inflammation, a
significant presence of intraepithelial T lymphocytes, suggests that the); too
have a role to play in antigen presentation (Eversole 1994). The numbers of

LCs in the skin are depleted markedly when exposed to UVA light and

11



correspondingly reactioﬁ to noted sensitisers such as dinitrofluorobenzene
(DNFB) decreases rapidly. This has been shown to be a local rather than a
systemic response in a murine model (Toews et al. 1980). Crutchley et al
found a regional variation in Langerhan’s cell distribﬁtion in normal oral
mucosa with the highest to lowest conéentration areas as follows; dorsum of
the tongue, buccal mucosa, lip mucosa, lateral border of tongue/hard palate
and floor of mouth (Cruchley et al. 1989). Langerhan’s cell numbers have
been found to be increased in human contact dermatitis lesions of the skin,
and in the early stages of erythema multiforme lesions (Farthing, Matear, &

Cruchley 1990; Lombardi, Hauser, & Budtz Jorgensen 1993).

Lymphocytes
The so called cell mediated response of delayed hypersensitivity is one in
which the following must happen; the antigen must penetrate the stratum
corneum, interact with dermal or epidermal cells, interact with the immune
system and finally an inflammatory response occurs (Thestrup-Pedersen,
Larsen, & Ronnevig 1989). The primary cell involved here is the T
lymphocyte although in concert with a host of other cells and mediators.
The T cell response is now known to exist as two different and mutually
repressive systems, one subset of T helper cells (Th1) leading to a Type IV
hypersensitivity reaction and the other subset of T helper cells (Th2) leading
to a Type I reaction. Naive T helper cells (Th0) are influenced by either
interleukin 12 (IL-12) or IL-4. IL-12 is produced by the action of microfaial

antigens stimulating macrophages. It stimulates Thl to produce gamma
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interferon (IFN-g) which both inhibits the stimulation on Th2 cells and
attracts macrophages, and‘IL-2 which is chemotactic to other T cells.

IL-4 is produced by an as yet unknown monocytic antigen presenting cell
and switches ThO to produce IL-10 which inhibits the Thl pathway, IL-4
which acts on B cells to produce IgE and IL-5 which attractbs eosinophils

(Mygind et al. 1996).

Eosinophils
In 1879 Paul Erlich noticed for the first time a mononuclear cell, in the
circulatory system. He named it Eos after the Greek g(;ddess of the dawn as
it could be stained bright red with the histological stain eosin (Mygind et al.
1996). Tissue eosinophilia has been used as a marker for allergic

responsiveness and atopy.

Mast cells and Basophils

Mast cells and their granules were described by Paul Erlich in 1877
(Avenberg & Harper 1982). Mast cells and basophils are the main cells
involved in a Type 1 hypersensitivity reaction mediated by IgE. Mast cells
and basophils are often considered together despite the difference in their
maturation, development and site of action. Mast cell progenitor cells
differentiate from stem cells in the bone marrow and enter the circulatory
system to migrate into the tissue in which they develop into mature mast
cells. Basophils develop along a common pathway with eosinophils from

myeloid progenitor cells and it is the action of interleukin 5 (IL-5) that
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determines which is thé ultimate cell type. Basophils remain in the
circulatory system throughout their lifetime (Mygind et al. 1996). However,
they share many common features; both possess high affinity IgE receptors
which when activated stimulate both cells to release &ediators from
granules contained within their cytoplasm, both also manufacture secondary
mediators such as eicosanoids (Barrett 1991). Most of these chemical
mediators are shared, though both manufacture different ones too.

Mast cells can be divided into two groups; those found primarily in the
connective tissue of the skin and containing the enzymes tryptase and
chymase, and those found in mucosal tissues such as lungs and
gastrointestinal mucosa which contain the enzyme tryptase only (Irani et al.
1986). These are classed as MCrc and MCr respectively. The relative
proportions of each vary in different tissues and in different disease states

(Mygind et al. 1996).

1.1.2.4.Cytokines and Mediators

Cytokines are small soluble proteins that act as the messengers of the
immune system, produced by cells to have an influence on other cells.

Their known number is growing rapidly as more research is carried out and
more are discovered. Cytokines have a crucial role to play in controlling the
T cell differentiation as has already been described.

Histamine remains the most important of the chemical mediators as can be
realised from the amount of antihistamine preparations available to treat
some allergic disorders (British Medical Association & Royal

14



Pharmaceutical Society of Great Britain 2000a). It is released from both
mast cells and basophils following degranulation and is widely used as a

marker of mast cell activation (Barrett 1991).

1.1.2.5.Humoral Mechanisms in Oral Mucosa

IgE has been termed the ‘master hypocrite of our body’s defence system’.
Though it exists in minute quantities in the human serum and performs
useful functions in the host response to antigens, it is also capable of
inflicting harmful and sometime severe effects on man& individuals in our
society today (Katz 1984). Type I reactions, though essentially immediate
and short lasting, may also have a late phase response occurring hours after
the immediate response (Solley et al. 1976). Type I reactions occur in some
angioedema and urticarial reactions and in some drug reactions. The effect
of Type I reactions on the oral mucosa is usually localised erythema,
oedema and smooth muscle spasm (Spouge & Diamond 1963).

Oral allergy syndrome (OAS) has been described in the last 12 years
comprising a number of IgE mediated hypersensitivity reactions localised in
the oral cavity and sometimes followed by systemic symptoms. It is elicited
upon exposure to food allergens related to pollens such as fruits and nuts
e.g. papaya, avocado, banana, melon, peanut, chestnut, passion fruit, kiwi
fruit, tomato, mango ,pineapple and peach, and is often associated with-latex
allergy — the ‘latex-fruit syndrome’ (Brehler et al. 1997). These are also
often associated with pollen allergy (particularly birch, ragweed and grass)

due to the presence of cross reacting allergens. Reactions may be severe
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and require emergency medical treatment as in one case of OAS to chestnut
(Antico 1996). Two separate reports of OAS to uncooked pork have been -
described suggesting that this syndrome has a wider aetiology than fruit and
latex, though one patient had a family history of pollinosis and herself had
experienced rhinoconjuctivitis to horse dander while the other had allergy to
Dermatophagoides species (Asero, Mistrello, & Falagiani 1997 ;; Liccardi,

D'Amato, & D'Amato 1996).

Type II or cytotoxic reactions are not usually seen in the oral cavity though
they may exert secondary effects such as thrombocytopenic purpura as a

result of thrombcytopenia (Mygind et al. 1996).

Type III or immune complex reactions are seen in the oral cavity in
erythema multiforme (EM) where in nearly half of cases the antigen is
estimated to be of pharmacological origin. The other major antigen
associated with EM is herpes simplex virus (Manganaro 1996). Circulating
immune complexes may also act directly on blood vessels and precipitate

angioedema (Kao & Zeitz 1993).

1.1.2.6.Cellular Mechanisms in Oral Mucosa

As has already been stated, the oral mucosa is more resistant to contact-
sensitivities than the skin and this is shown by the relatively small number
of patients that present with allergic contact stomatitis (ACS). However

Type IV hypersensitivity reactions or contact sensitivities have been found
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in a number of cases, though the prevalence of contact stomatitis among the
general population is at present unknown. Type IV reactions are
characterised by the death of individual cells which in epithelium may lead
to vesiculation and/or ulceration (Spouge & Diamond 1963). On a review of
the literature pertaining to ACS, Jones and Beltrani found that a wide range
of materials have been implicated as allergens in these cases (Jones &
Beltrani 1997). It is recognised that ACS occurs less frequently than
allergic contact dermatitis (ACD) and this may be due to the fact that the
skin contains proteins that more readily combine with simple chemicals to
form allergens (Rietschel & Fowler 1997). In contrast, Cawson and Odell
consider that contact stomatitis is rarely if ever seen (Cawson & Odell

1998).

There is some overlap with humoral immunity and Types I and IV have
been identified to coexist in some cases of allergy to castor bean (Kanerva,
Estlander, & Jolanki 1990) and latex (Placucci et al. 1996). Absorption of
an allergen through the skin may not only result in a Type IV
hypersensitivity reaction, but occasionally also a Type I or III reaction

(Friedman & Perry 1985).
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1.1.3. Antigens and Allergy Testing

1.1.3.1.Antigens and the Oral Mucosa

Allergic coﬁtact dermatitis is by definition ra disease of the skin and is often
diagnosed by patch testing. However, other epithelial structures such as the
oral mucosa may be involved in a similar way and these patients are less
likely to be seen in a patch testing clinic. Allergic contact stomatitis
presents primarily by the subjective symptoms experienced by the patient
(burning, itching, loss of taste, soreness) rather on the physical signs which
may be less prominent but include erythema, oedema, and rarely
vesiculation (de Groot, Weyland, & Nater 1994). The pathological
mechanisms of many oral diseases have been linked to allergic processes.
These are such diseases as lichenoid reactions of the oral mucosa, recurrent
aphthous stomatitis, erythema multiforme, angioedema, desquamative
gingivitis, plasma cell gingivitis, oral dysaesthesia and orofacial
granulomatosis (Lamey & Lewis 1990; Lewis et al. 1989; McGivern et al.
2000; Rosen et al. 1993; Silverman & Lozada 1977, Staines, Felix, &
Forsyth 1998; Whitley, Shepherd, & Ferguson 1991; Wray, Vlagopolous, &
Siraganian 1982). Some have a very strong link, for example in the case of
OFG (Rees 1999), and some, such as angioedema, have a weaker link where
the role of allergopathologic mechanisms have a major contribution only in
certain subtypes of the disease and play a lesser part in the pathogenesis of

the other types (Rees & Gibson 1997).
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The antigens involved in stimulating the allergic processes in the above
diseases can be complete or incomplete such as those acting as haptens,
organic e.g. viral, or inorganic e.g. nickel.

Potentially, all elements and compounds have the ability to elicit an allergic
response from a human being. Foods stuffs have by far the most pofential to
elicit hypersensitivity reactions given that it has been estimated that the
average person’s gastrointestinal tract will process more than 100 tons of
food during a lifetime (Sampson & Metcalfe 1991). However, most
substances humans interact with do not provoke an adverse immune
response. Fortunately the immune system usually copes with the onslaught
of potentially immunopathogenic material with no resultant clinicval
problems and though the prevalence of allergy to ingested materials is at
present unknown, it is estimated to be in the region of 1-2% of the general
population (Anderson 1997b). This figure takes into account the much
higher incidence among infants of food intolerance and allergy which may
be as high as 8% in some groups (Anderson 1997b).

As well as food stuffs themselves, food additives (substances with no
nutritional value) are added to foods to alter their chemical properties.
Modern Western civilisation demands pre-prepared foods with long shelf
lives, enhanced food colours and flavours, and high yield farming that
ensures that most foods are available all year round. It is estimated that
between 2,000 and 20,000 types of food additives are available for
incorporation into foods (Bosso & Simon 1991). Some foods and

substances added to enhance, preserve or stabilise foods are known to be
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more likely than others to elicit a response from the immune system though
most have little or no history of provoking adverse reactions.
The antigenic agents commonly involved in stimulating allergic responses
in the oral cavity can be divided into seven groups:-

Dental home care products

Dental materials and medicaments

Metals used in dentistry

Rubber products used in dentistry

Foo'ds

Food additives

Cosmetics
(Fisher 1995; Jones & Beltrani 1997; Lewis, Shah & Gawkrodger 1995).
It is of course to be remembered that many other materials are habitually
placed in the mouth. A case of desquamative gingivitis resolved after a
patient changed her type of nail varnish. She was patch tested which
elicited a positive result to formaldehyde resin and this was found in the
patient’s nail varnish (Staines, Felix, & Forsyth 1998).
The standard procedure for allergy testing involves: a history of exposure to
the allergen, a positive allergy test, allergen avoidance leading to fesolution
of the symptoms and/or signs and a double-blind placebo controlled allergen
rechallenge leading to recurrence of the symptoms and/or signs (Sicherer &
Sampson 1999; Williams & Bock 1999). In the diagnosis of food allergy,
the double-blind placebo controlled food challenge is considered the gold

standard of allergy testing, often used without any other positive test results
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(Sicherer & Sampson 1999). Unfortunately all these steps are rarely carried

out and much of the literature includes anecdotal case reports.

Dental home care products

In a study involving 16 patients who had allergic reactions td> toothpastes,
Lamey et al found that the compound most likely to have caused these was
cinnamaldehyde (Lamey et al. 1990). Cinnamaldehyde was identified by
patch testing to be the cause of oral symptoms in 7 patients in another study
(Kirton & Wilkinson 1975) and another study reported one patient reacting
to cinnamaldehyde in a toothpaste (Downs, Lear, & Sansom 1998). Mint oil
constituents are found in toothpastes and mouthwashes as well as |
confectionery, cosmetics etc, and have been reported as causing allergic
manifestations (Downs, Lear, & Sansom 1998; Smith 1968; Worm et al.
1998). Though most authors have reported local effects, systemic effects
have been noted after oral contact with toothpastes. There has been a report
of asthma being provoked by the mint flavours in toothpastes and
confectionery, though the mechanism for this was considered by the authors
to be idiosyncratic as skin prick tests were negative and specific IgE could
not be demonstrated (Subiza et al. 1992). A Danish study found that
allergic contact dermatitis (ACD) of the skin was aggravated by the oral
contact. Three children aged between 2 and 3 years had vaccination
granulomas following the aluminium hydroxide containing triple
vaccination programme and in each, patch testing gave a positive reaction to
aluminium chloride. The iesions had failed to respond to corticosteroids
and questioning revealed that each child used a brand of toothpaste that

utilises aluminium oxide as its abrasive agent, the lesions resolved upon
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ceasing use of the aluminium containing brand and in two out of the three
cases, the ACD reappeared within four days after rechallenge with the
toothpaste (Veien, Hattel, & Laurberg 1996b).

A Finnish study was carried out in 1995 to assess thé pH of all available
toothpastes on the market in Finland. They found that as far. as the pH is
concerned toothpastes are unlikely to cause irritant reactions as the pH was
fairly neutral in all of the 48 toothpastes studied (pH 5.5-8.9). On an
extensive review of the literature the authors found that most of the
constituents in most types of dentifrices have in the past been reported to
have caused allergic reactions. They found that the most common allergens
were identified as cinnamaldehyde, cinnamon oil and peppermint .(Sainio &
Kanerva 1995). Anethole is another toothpaste flavouring agent that has
been reported to cause adverse reactions in certain people, in the case
reported giving rise to both extraoral (cheilitis and perioral eczema) and
intraoral (erythema and desquamation of the mucosa) manifestations
(Franks 1998). Mouthwashes also can contain flavourings such as eugenol
and peppermint which have been reported as causing contact dermatitis and -

intraoral oedema respectively (Dooms-Goossens et al. 1977).

Dental materials and medicaments

That dental materials are of importance in causing allergic reactions is
shown by the fact that a standard list of patch test allergens common in.
dentistry has been drawn up (Axéll et al. 1979).

Materials used in dental products such as instruments, medicaments and
medicines contain a wide variety of compounds and in order to elucidate
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sensitivity information fnore easily from patients with suspected allergy to
dental materials, dental screening series of allergens have been developed .
(Axéll, Bjorkner, Fregert, & Niklasson 1979). Prophylactic paste contains_
similar ingredients to toothpastes and therefore has béen dealt with in the
previous paragraph. |

A peppermint containing antiseptic spray used in the oral cavity of a patient
who was later found to be allergic to some of the ingredients of peppermint
oil, caused intraoral oedema and a burning sensation (Dooms-Goossens et

al. 1977).

Eugenol

Eugenol is a constituent of many dental preparations including temporary
and intermediate tooth dressings which often combine zinc oxide with
eugenol, periodontal and endodontic dressings, denture base material and
impression material (Wiltshire, Ferreira, & Ligthelm 1996). Eugenol has
been reported as causing allergic contact dermatitis after occupational
exposure in a dental nurse (Kanerva, Estlander, & Jolanki 1998), and acute
allergic reactions in the oral cavity of a patient after a temporary dressing
was placed and again after a small amount of eugenol-containing

endodontic sealer was used (Barkin, Boyd, & Cohen 1984).

Colophony

Colophony is used together with eugenol in many periodontal dressings
(Wiltshire, Ferreira, & Ligthelm 1996), and has been shown to cause .
allergic reactions. It is also a component of cavity varnishes and other resin

based formulations. In a study of 18 patients with a history of reacting to
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dental materials, 16 had a positive patch test to either colophony, eugenol or
both. It was likely that these patients had become sensitised to these
ingredients during dental treatment (placement of periodontal dressings was

thought the most likely procedure) (Koch, Magnusson, & Nyquist 1971).

Methyl methacrylate

Methyl methacrylate has been suspected of causing many allergic reactions
in the mouth particularly when patients complain of soreness or burning in
the denture bearing area. However many of the seen incidences of denture
stomatitis are a direct result of infection by Candida albicans of the palate
particularly under a complete upper denture (Brunelle ét al. 1997). This
having been said, methacrylate has been shown to have caused a cutaneous
allergic contact dermatitis which clinically and histologically had a lichen-
planus like appearance (Kawamura et al. 1996) which lends credence to the
possible aetiology of methacrylate allergy in some acrylic denture wearers
as has been suggested by the following authors; one patient (Lamey et al.
1994), one patient (Stenman & Bergman 1989), one patient (van Joosst, van
Ulsen, & van Loon 1988) and two patients (Kaaber & Nielsen 1979). Out
of 690 patients referred for patch testing with suspected methacrylate
allergy, only 3.6% (n=25) had a positive result on patch testing (Franz
1982), thus indicating that the numbers of true methyl methacrylate allergies

are fairly small.

Thiomersal

Though not specifically used in dentistry, thiomersal sensitisation is found

in increased numbers among medical and dental personnel. The cause of
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this is likely to be the vaccination courses administered to those in contact

with blood and blood products against Hepatitis B Virus.

Metals used in dentistry

Allergic reactions have been shown to many of the metals that are used in
the manufacture of various dental alloys. Several patients react to up to six
different metals and the term ‘dental restoration metal intolerance
syndrome’ has been suggested for those patients (Hay & Ormerod 1998;

Koch & Bahmer 1995).

Mercury

Mercury is used in amalgam which has been in use for over 150 years
(Kaaber1990) and has been the subject of much speculation and research
regarding its effect on oral tissues and the body as a whole. Oral disease
related to mercury hypersensitivity is usually in the form of lichenoid
reactions, though intraoral bullae and urticaria affecting the skin of the head
and neck has been reported following a repair to an amalgam restoration
(McGivern et al. 2000). A more detailed review is dealt with in section

1.2.5.2.

Nickel

Nickel allergy is the most common cause of allergic contact dermatitis
(ACD) and this has been attributed in the main to the increase in body
piercing (mainly ear) and using non-precious metal jewellery for the studs
or rings used (McDonagh‘et al. 1992). Jones et al found a 20% and 2%
incidence of nickel sensitivity among 50 women and men respectively,

while Prystowsky found that 9% of 698 women and 0.9% of 360 men gave
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positive reactions to a nickel patch test (Jones et al. 1986 ; Prystowsky et al.
1979). The differences between the sexes in part may be due to the fact that
more women (82%) than men (0.6%) are likely to have their ears pierced
(McDonagh et al. 1992), though with the increase of -body piercing in males,
the incidence of nickel sensitivity has also increased (Meijef et al."1995).
Nickel is found in the environment in many other ways: metal clasps, studs
and buttons on clothing, personal items such as keys, spectacle frames and
household items such as scissors, paperclips, screws nails etc. Cooking with
stainless steel pots can contaminate foods as small amounts of nickel can
leach out. Nickel reactions in the oral cavity are fortunately rare
considering the amount of nickel in the environment and placed iﬁ the
mouth in the form of fixed and removable prostheses, nickel plated pins,
needles, metal lipstick holders and mouthpieces of musical instruments
(Fisher 2000). Moffa et al (1977) exposed ten subjects with cutaneous
positive reactions to nickel and ten control subjects to nickel chromium
alloy on the skin and oral mucosa (using a removable acrylic palatal
appliance). It was found that 80% of the nickel sensitive group responded
positively to the cutaneous application of alloy and 30% to the intraoral
alloy; all of the controls were negative (Moffa, Beck, & Hoke 1977). van
Loon tested five subjects who had demonstrated a positive patch test to
nickel sulphate with an intraoral nickel foil patch test for one week. The
areas of mucosa adjacent were examined and biopsied revealing clinical and
histological evidence of contact stomatitis. In five subjects not sensitiv.e to
nickel on patch testing, the same test gave no response (van Loon et al.

1984). Reported cases of intraoral reactions to nickel in subjects who have
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had a positive cutaneoﬁs patch test to 5% nickel sulphate have involved
crowns and bridges, and oﬁhodontic appliances (de Silva & Doherty 2000;
Lamster et al. 1986; Lyzak et al. 1994). One publication reported on a case
where the 14 year old patient, in active orthodontic tfeatment utilising a
metal face bow, developed systemic contact dermatitis affeciing lifnbs,
trunk, face and scalp. The patient had a positive patch test reaction to nickel
and his symptoms resolved after removal of all the metal components from
his mouth and face (Kerosuo & Kanerva 1997). Many nickel sensitive
(cutaneous) people are able to tolerate nickel in relation to the oral mucosa,
however, as was demonstrated in studies of ; ten patients (Spiechowicz et al.
1984), ten patients (Jones et al. 1986) and one patient (Basker 1981). The
availability of nickel ions, their form and concentration seem to affect the
ability of the mucosa to respond. In a study of 1,085 consecutive females in
active orthodontic treatment or retention, none had any symptoms of nickel
hypersensitivity in the oral cavity (Staerkjaer & Menné 1990).

Contact urticaria/angioedema has also been the sequelae of nickel contact in
hypersensitive patients (Fernandez-Redondo, Gomez-Centeno, & Toribio
1998).

Oral tolerance specific to nickel has been shown to be able to be induced by
early oral exposure to nickel via orthodontic braces prior to ear piercing
leading to specific unresponsiveness in some patients (van-Hoogstraten et
al. 1991). In guinea pigs, oral tolerance to nickel and chromium was
induced by oral feeding prior to cutaneous sensitisation (van Hoogstrat-en et

al. 1992). One nickel sensitive individual experienced resolution of long

27



standing forearm and hand eczema after placement of four intraoral niékei
containing crowns (Spiechowicz et al. 1984).

New developments to decrease the exposure of nickel to mucosa and skin

include the manufacture of metals bonded to resins, new nickel-free alloys

and metals coated with titanium oxide (Vilaplana & Romaguera 1998).

Cobalt-Chrome

Cobalt-chrome is a common metal used in cast partial dentures primarily
and has been reported as precipitating allergic contact dermatitis in a small

number of patients (Fisher 2000).

Gold, Palladium and Copper

Gold hypersensitivity has been reported as being as high as 13% in 100
patients referred for routine patch testing at a contact dermatitis clinic
(Sabroe, Sharp, & Peachey 1996) yet ten years earlier it was considered
very rare (Rapson 1985). This also may be due to the increase of ear
piercing as Sabroe et al (1996) considered that ear piercing might be a risk
factor for gold hypersensitivity and found that 92% of the 13 with positive
patch tests to gold had had their ears pierced. An intraoral contact lesion to
gold in a dental crown was reported in 1984 which was confirmed by patch
testing (Wiesenfeld et al. 1984).

The incidence of palladium allergy has increased in recent years and will
probably continue to do so given that manufacturers are using it in more
alloys as they develop more nickel-free products (Vilaplana & Romaguera
1998). Palladium was reported causing an intraoral reaction in a patient

who had four successive bridge prostheses made using palladium containing
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'ali.c>ys (Koch & Baum 1996), though van Loon et al had found that in five
patients who had positive reactions to palladium in a cutaneous patch test, .
none reacted to palladium foil when placed intraorally, next to the mucosa
for one week (van Loon et al. 1984). One study fouﬁd that the frequencies
of gold, palladium, nickel and chromium allergy was signiﬁ‘cantly elevated
in patients referred with oral symptoms compared to eczema sufferers
(Marcusson 1996).

Copper is much less likely to elicit allergic responses but has been reported

as a “possible cause of oral lesions of lichen planus” (Fryholm et al. 1969).

Electrogalvanism

Intraoral currents with saliva acting as an electrolyte between different
metals used in dental restorations have been suspected of causing lichen-
planus like reactions (Bandczy, Roed-Petersen, & Pindborg 1979),
symptoms of pain and altered taste, and increasing the corrosion rate thus
providing free metallic ions that may act as sensitisers of the oral mucosa.
However no correlation has been found between high electric potentials
between metallic contacts in the mouth and oral disease (Hugoson 1986)
and a study investigating the metal ions present in saliva found that there
was no correlation between oral galvanic activity and metal ions in saliva or
burning mouth symptoms, though the study group was small (Nilner &
Glantz 1982). Lind et al (1984) reported a case of lichen planus-like
lesions of the oral mucosa related to corroded amalgams and suspected-that
the corrosion of metals increased by galvanism with the cathode being a
cobalt —chrome partial denture and the anode the amalgam restorations.

This led to mucosal sensitisation to mercury (the patient tested positive to
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mercury on cutaneous patch testing and to the lymphocyte transformation

test) (Lind, Hurlen, & Stromme-Koppang 1984).

Rubber products used in dentistry

With the increased awareness of viral infections such as HIV and Hepatitis,
gloves manufactured from natural rubber latex (NRL) are being increasingly
used by healthcare personnel. Accordingly, there has been an increase in
the reports of adverse reactions to them with the prevalence of adverse
reactions among dentists in the UK being between seven and ten percent
(Field 1998). NRL is also used in dental dam and orthodontic elastics and
Type I reactions to dental dam in particular have been reported (Field et al.
1997). There are copious references in the literature regarding allergy to
NRL and special care has to be taken with affected patients as the sequelae
of an encounter with the allergen can be fatal (Placucci et al. 1996; Rosen et
al. 1993). Concurrent allergy to peanut, fruits such as banana and melon
and others associated with OAS, or a history of repeated exposure to NRL
are all risk factors for developing NRL allergy (Field et al. 1998). Contact
with NRL in sensitive individuals can also elicit contact dermatitis without
the usual IgE mediated pathways (Shaffrali & Gawkrodger 1999).
Coexistence of Types I and IV hypersensitivity reactions to NRL has been
reported (Placucci et al. 1996).

Rubber products also contain vulcanising and antioxidising agents such as
thiuram, carba and mercapto chemicals that have the potential to give rise to

delayed type hypersensitivity reactions.
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Foods

“One man’s meat is another man’s poison”

Lucretius (1¥ century B.C.) (Avenberg & Harper 1982)

The prevalence of food allergies appears to be on ther increase in recent
years with the prevalence among an American population esﬁmated at 1.5%
of the general population, and 5% of children under 3 years (Sampson
1997). In Gran Canaria, the prevalence is also estimated to be under 1.6 %
among adults (Castillo et al. 1996), while in the UK a prevalence rate of
1.4% has been reported in the general population (all ages) (Rance et al.
1999). Food allergies have been implicated as a causative or complicating
factor in many and sometimes diverse diseases such as coeliac dis'ease,
allergic eosinophilic gastro-enteritis, dermatitis herpetiformis (Sampson
1997), asthma (Bruijnzeel-Koomen et al. 1995) cystic fibrosis (Lucarelli et
al. 1994) and migraine (Grant 1979). Atopic dermatitis has been linked to
IgE mediated food allergies particularly in children (Eigenmann et al. 1998)
though the link with food allergy in adults to atopic dermatitis was not
shown by Castillo (Castillo et al. 1996) and is considered to be controversial |
(Wuthrich 1998).

In the area of adverse reactions to foods, the terminology used has been
confused in the past and efforts to standardise nomenclature have been
attempted (Bruijnzeel-Koomen et al. 1995). A summary of the
classification given by the European Academy of Allergology and Clinical
Immunology subcommittee is given here, to which I shall endeavour to

adhere in this thesis.
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Adverse reactions to fodds can be divided up into toxic (dose dependant and
affect potentially all individuals) and non toxic (depend on the susceptibility
of a certain individual). Non toxic adverse reactions to foods can be either
immunologically mediated (food allergy) or non-imrﬁunologically mediated
(food intolerance). Food allergy can be further subdivided idto IgE-
mediated and non-IgE-mediated reactions and food intolerance into enzyme,
pharmacologic and undefined intolerances (Bruijnzeel-Koomen et al. 1995).
IgE-mediated or Type I reactions are the most common reactions associated
with food allergy, with various clinical manifestations such as itching,
urticaria/angioedema, rhinoconjunctivitis, asthma, oral allergy syndrome,
allergic eosinophilic gastro-enteritis and systemic anaphylaxis. The
definition of anaphylaxis is usually regarded as, an IgE reaction involving
three or more organs (Bruijnzeel-Koomen et al. 1995), with anaphylactic
shock extending that definition to include a dramatic fall in blood pressure
with its associated sequelae (Sampson 1997).

Non-IgE-mediated reactions involving Type II mechanisms have been
implicated in a few reports of Type II antigen-antibody-dependant cytotoxic
reactions such as antibody-dependant thrombocytopenia secondary to the
ingestion of cows milk (Sampson 1997). Type III reactions have been
incriminated in some patients with subjective symptoms and elevated levels
of food antigen-antibody complexes though these levels have also been
found in normal individuals (Sampson 1997).

Type IV hypersensitivity reactions to foods are classically seen in alleréic
contact dermatitis lesions on the hands of those who work in the food

preparation industry with the lesions being exacerbated by ingestion of the
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.of'f"ending foods (Wuthfich 1998). Treatment of food allergies is based
around identification and complete avoidance of the offending allergen
(Sampson 1997). In some food allergies, this is extremely difficult to do,
due to the pervasive nature of some food stuffs . Pha;rmaceutical therapy
and immunomodification by thé induction of oral tolerance ér
desensitisation are controversial as they have not been documented in
carefully controlled studies (Bruijnzeel-Koomen et al. 1995). The
relationship between atopy and the type of milk that a subject was fed as an
infant has been extensively investigated and efforts made to hydrolyse milk
proteins continue to ensure that modern infant milk formulas induce less
sensitisation to cows milk. Currently, it is considered that breast feeding
delays the onset of atopic dermatitis and other atopic diseases and may
moderate the severity of these diseases. Delaying the introduction of solid
food until six months is also considered to be beneficial in allowing the
immune system to mature before coming into contact with potentially

sensitising food allergens.

Food Additives And Flavouring Agents

Food additives are substances added to foods that have no inherent
nutritional value and act as preservatives, stabilisers etc. The prevalence of
allergies to food additives in the US population has been estimated at 0.1%
in adults and 1% in children (Sampson 1997).

Non-immunologic contact urticaria (NICU) is a disease entity in which the
precise mechanisms of its action are not known. Known urticariants that
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cause NICU are trans-cinnamic acid (found in many foods as a flavouring
agent) and benzoic acid (a food additive) (Basketter & Wilhelm 1996). It
may be that most individuals could react in this way given a high enough
dose as in toxic reactions (Basketter & Wilhelm 1996); It is not clear what
the exact mechanism for these reactions are; histamine and prostagiandins
may play a role or the urticant chemical may have a direct effect on the

dermal vasculature (Basketter & Wilhelm 1996).

Sulphites

Sulphites occur naturally in many foods and have a long history of use as
food additives and they are also used in pharmaceuticals. Different
chemical formulas include bisulphites and metabisulphites.

There is a large array of symptoms attributed to the ingestion of sulphite,
including localised angioedema, dysphagia, contact dermatitis and urticaria.
Reactions to sulphites are thought to be IgE mediated and they can trigger
asthma in a small number of sensitive individuals which may be severe and

life threatening (Taylor, Bush, & Nordlee 1991).

Monosodium glutamate

One of the most widely used food additives in the world, monosodium
glutamate (MSG), has been used for hundreds of years naturally occurring
in seaweed and used extensively as a flavouring agent throughout Asia. It
was only in 1908 that MSG was isolated from the seaweed as the active
component. Glutamic acid is a natural component of proteins (20% of most

proteins) and is present naturally in tomatoes and mushrooms. The so called
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Chinese restaurant syndrome was first described in 1968 — headache,
burning sensation, chest tightness, nausea and sweating all within hours of.
eating a Chinese meal. The prevalence in the normal population is
estimated at 30%! The mechanisms of these symptorﬁs are thought to be due
to peripheral neuroexcitatory phenomenon rather than an irﬁmune mediated
allergy. Also asthmatic attacks have also been reported to have followed
exposure to MSG, these are also thought to be a secondary response to the
neurone excitation of irritant receptors in the lungs which gives rise to reflex
bronchoconstriction (Allen 1991). There have been a few reports of
hypersensitivity reactions of an immediate IgE mediated type (Bosso &
Simon 1991), and recurrent angioedema of the face and extremitiés was

reported in a 50 year old man following ingestion of MSG (Squire 1987).

Tartrazine

One of the coal tar derived azo dyes and colourings available for use in
foods, these have had great interest in the lay press in recent years in
particular with reference to immediate hypersensitivity reactions and
hyperactivity in children. Most of the studies making these claims are
defective in design and adverse reactions to azo dyes are extremely rare
(Stevenson 1991) though one patient has been reported as having a fixed

drug eruption due to tartrazine (Orchard & Varigos 1997).
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Bénzoates and parabens

Benzoic acid and sodium benzoate are grouped as benzoates and the methyl,
n-propyl, n-butyl and n-heptyl esters of parahydroxybenzoic acid are
grouped together as parabens. Benzoates are widely used as antimycotic
and antibacterial preservatives in food and beverages while parabens are
used extensively in cosmetic and pharmaceutical preparations as well as in a
limited number of food stuffs. The quantities of benzoates consumed world .
wide (10 million pounds) per year indicates that these are one of the most
commonly used food additives. Incidences of benzoate hypersensitivity in
patients with chronic urticaria have been suggested from 3% to 60% after
oral provocation tests. Again many of these studies had no control groups
and did not use standardised, double blind, cross over trial protocols. In
studies with more stringent design parameters, the incidence is reported to
be in the region of 1-20% of patients with chronic urticaria. Benzoic acid
can also produce contact urticaria and contact dermatitis (Ortolani et al.
1999). Among asthmatics the incidence of benzoate induced asthma is
estimated at 1-4% (Jacobsen 1991), and incidences of anaphylaxis are rare
(Ortolani et al. 1999). Benzoic acid is one of the substances that is known
to effect NICU in some individuals and in a study carried out among 200
unselected volunteers, 157 subjects had a visible reaction to application of
500mM benzoic acid in petrolatum though in many cases this was barely
perceptible (Basketter & Wilhelm 1996). The mechanism for action in most
sensitive patients is thought to be not mediated by histamine as |

antihistamines have little effect (Lahti 1980).
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Sodium benzoate used as a preservative in a toothpaste has been reported to
have caused perioral contact urticaria in a five year old boy (Munoz et al. .
1996).

The effect on allergic contact dermatitis (ACD) lesio.ns being exacerbated
by oral challenge with the offending allergen (in this case parabens) was
investigated in 14 patients using a placebo controlled oral challenge (not
stated whether this was carried out single or double blind). Two patients
experienced specific aggravations of their ACD sites in response to oral
challenge with parabens but not to the placebo, two further patients had non
specific reactions to parabens and eleven had no reactions to either placebo
or parabens. The two patients with specific reactions showed no |
improvement on a parabens free diet for one to two months. The authors
concluded that oral challenge was not useful as a test procedure for ACD
and the lack of response to elimination diet cast some doubt on the

significance of the result (Veien, Hattel, & Laurberg 1996a)

Cinnamon

Cinnamaldehyde and cinnamyl alcohol are related flavouring agents used in |
a wide variety of foods. Cinnamaldehyde can act as a hapten and cause
contact allergy and urticaria under some conditions but has also been shown

to cause irritant positive reactions too (Taylor & Dormedy 1998).

Balsam of Peru

Vanillin, the fragrant constituent of vanilla, is found in Balsam of Peru and

as a constituent of many perfumes and cosmetics (Ferguson & Beck 1995).
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Peppermint flavours

Peppermint oil constituents are commonly found in confectionery as well as
in the previously mentioned oral preparations and have been reported as
causing intraoral oedema after chewing mint flavoured gum in sensitive

people (Sugarman 1950).

Cosmetics

Cosmetics used near the oral cavity are lipsticks, lip-salves, foundation and
nail varnishes (in nail biters). Parabens have been often implicated in
reactions to cosmetics given that they are a common preservative used in
many cosmetic preparations and can cause severe contact dermatitis in
susceptible individuals (Bosso & Simon 1991). Flavouring agents,
antioxidants, dyes and colouring agents are also involved in the manufacture
of cosmetics and there are reports of adverse reactions from each of those
groups (Giordano-Labadie, Schwarze, & Bazex 2000; Maibach 1986;
Ophaswongse & Maibach 1995). There are reports of allergic reactions to
vanilla/Balsam of Peru in patients using lip salves (Downs, Lear, & Sansom |

1998; Ferguson & Beck 1995).
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1.1.3.2.Allergy Tests

The ‘gold standard’ for allergy testing is the double blind placebo control
(DBPC) challenge (Bruijnzeel-Koomenet al. 1995; Sampson 1997).

Tests for IgE-mediated allergic reactions include in vivo methods such as
skin prick tests, scratch tests and intradermal skin tests. Variations of the
skin prick test include prick-by-prick testing to food stuffs where the lancet '
is used to prick the fruit or vegetable and then the same lancet is used on the
patient (Antico 1996). This method is of particular use in patients suffering
from oral allergy syndrome where the allergens implicated are particularly
labile and the use of fresh foods give a more reliable result for the individual
patient than the commercial preparations (Bock 2000). The scratch test
offers no advantage over the skin prick test and is more technically difficult
to perform (Bruijnzeel-Koomen et al. 1995). There is thought to be no place
for intradermal testing since it may provoke severe systemic reactions and
introduce a physical ‘wheal’ that may mimic a positive reaction (Williams
& Bock 1999). Suspected food allergens have been tested by the use of a
labial food challenge (food placed on the lower labial mucosa for 2 minutes
and then removed) (Rance et al. 1999) though this type of test requires
further research (Bock 2000).

In vitro testing has improved over the years and will no doubt continue to
provide more accurate diagnostic information that will aid in the
investigations of suspected allergies and may reduce the need for time

consuming DBPC oral challenges for foods and additives (Bock 2000).
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.The mainstay of in vitrb allergy testing has been radio allergosorbent tests
(RAST) that give the speéiﬁc IgE content of serum to a number of food
allergens. The test is only as useful as the allergens that can be used; egg,
milk, pollens and mite allergens have been identiﬁed and reasonable
extracts compounded. A newer test that utilises ﬂuorescein-instead ofa
radioisotope as in the RAST, has been developed in recent years. The CAP
system fluorescein-enzyme immunoassay quantifies the reaction result and
serves as a predictor for positive DBPC food challenge (Eigenmann et al.
1998).

Testing in non-IgE-mediated reactions utilises various cutaneous patch
testing techniques, usually closed patch testing (see next paragraph), though
open testing and rub testing may also be used and all three may be used to
detect allergens causing contact urticaria and contact urticaria syndrome

(Wuthrich 1998).

Patch testing

The first datable skin test carried out under the auspices of a physician was ‘
by Pierre Borel in 1656, who confirmed a patient’s hypersensitivity to egg
by applying some to his skin, duly raising a blister (Avenberg & Harper
1982).

Patch testing as an investigative tool has developed alongside the increasing
awareness of contact sensitivity over the last 100 years. Allergic contact
dermatitis was first described in 1817 (Hjorth 1989) where eczema caused
by exposure to mercury was demonstrated. Patch testing was initially used
to try and treat mercury allergy (Jadassohn 1895) in 1896, and then
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.in£roduced as a diagnostic method in 1911 (Bloch 1911). As the techniques
were expanded and the tesfs more widely used, the need to standardise the .
procedures, allergen vehicles and the types and concentrations of allergens
became more obvious. In 1961, the Nordic Dermatoiogical Societies
decided to embark upon a joint Scandinavian study to develép a standard
series of allergens and a standard technique. From this the European
Standard Series was developed, though this has been modified over the
years as contact sensitivities change and new allergens become important
(Andersen et al. 1988; Bruynzeel et al. 1995; Gollhausen et al. 1988;
ICDRG 1984). The effectiveness of the use of the European Standard
Series was tested in 1992 in an international, multicenter study. If was
found to detect contact sensitivities in, between 77% and 95% of the
patients tested (Menné et al. 1992).

Techniques of application of tests varys between the Al test ™!, Finn
chambers ™? and the Leukotest™? though other types are available. In
these the amount of test substance applied may vary between observers and
even between the same observer from application to application (Antoine &
Lachapelle 1988; Lachapelle & Antoine 1989). As this variation may result
in false negatives if too little is used, or sensitisation or irritant reactions if
too much is used, newer testing systems have been developed where the test
strip is supplied with a ready dispensed, exact amount of test substance

already in place. Examples of these are the Epiquick™* and the TRUE test

' Imeco, Stockholm, Sweden.

? Epitest, Hyryl4, Finland.

3 Beiersdorf, Hamburg, Germany

* Hermal Chemie, Reinbek, Germany
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“-‘.5. Open testing whefe the allergen is applied in a low concentration to a
specified, non occluded aréa, often repeatedly, is also carried out.

Patch testing has been used by clinicians to ascertain the cause or
contributing factors in the pathogenesis of various dfseases. Though the
reading of patch tests dependé upon a subjective assessmenf by the observer,
the results have been relevant to many patients (Podmore, Burrows, &
Bingham 1984). Contact dermatitis remains the major disease investigated
in this way though many other (mainly dermatological) disorders have been
usefully investigated by patch testing, and the patients helped by avoidance
of the causative allergens.

Patch testing attempts to elicit a delayed hypersensitivity responsé from
sensitised patients. Patch testing is usually carried out to identify exogenous
allergens to which the patient is sensitive. The allergens may be in the
environment, or in pharmacological or other preparations applied to the skin
but patch testing can occasionally be used successfully in systemically
administered drug sensitivities (Felix & Comaish 1974; Houwerzijl et al.
1977; Quirce et al. 1991). Testing in this manner is also used for reactions
to foods and food additives in cases where the patient has no obvious skin

symptoms (Bock 2000).

* Pharmacia, Uppsala, Sweden.
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Patch testing is useful whére a food or drug (Calkin & Maibach 1993)
allergy is suspected provided that there are criteria in place to establish
scientific validity. Suitable criteria are:

e History of food or drug exposure.

e The clinical morphology of the reaction.

o Positive patch test.

e Appropriate controls.

e Resolution when food or drug is discontinued.

e Recurrence of symptoms and signs upon allergen rechallenge.
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1.2. Oral Lichenoid Eruption

1.2.1. Introduction and Historical Review

Oral lichenoid eruptions (OLE) are a common group of oral diseases that
usually present with a clinical appearance of a lichenoid (i.e. lacy) pattern
similar to the Wickham’s striae found in cutaneous lichen planus an
example of which is shown in Fig 1, (Boyd & Neldner 1991; Kramer et al.
1978). The term is designed to be descriptive only and does not attempt to
give a clue to the aetiology of such conditions. OLE isr a widely .
encompassing term that will include those diseases elsewhere termed; oral
lichen planus (OLP), oral lichenoid reactions, oral lichenoid drug eruptions,
oral contact lesions and oral delayed hypersensitivity reactions. Many
authors use the term ‘oral lichen planus’ to include ‘lichenoid reactions’ and
some suggest that the clinical and histological criteria used to define what
most call OLP, may in fact be describing several different pathological
entities (Holmstrup et al 1988). Thus I feel ‘OLE’ should be used as the
umbrella term and ‘OLP’ kept separate from ‘lichenoid reactions’ due to the
differing aetiologies. Eisenberg and Kritchkoff 1992 also prefer t.o keep the
diagnosis of OLP only to a restricted pattern of clinical features or to within
strict histological parameters when the clinical features are more varied.
These guidelines specifically excluding lichenoid reactions (Eisenberg &
Krutchkoff 1992). Other authors who differentiate OLP from other oral
lichenoid reactions include Pecegueiro et al 1999, Scully et al 1998 and

Bratel et al 1998.
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Fig. L

Photograph O f Cutaneous Lichen Planus Affecting The Flexor
Surface Of The Forearm And Showing The Characteristic

Wickham’s Striae
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Efasmus Wilson describéd cutaneous lichen planus in 1869 (Wilson 1869) and
early remedies are to be found in medical text books dating back to 1904 where
it was thought that appropriate treatment would consist of good food and cod-
liver oil, and that “arsenic is of considerable value” (Stévens 1904). Early
accounts of intraoral OLP are found in dermatology textbooks .where it is stated
that — “lichen planus affecting the mucous membranes is very obstinate and
may last for years” (McKenna 1937). Lichen planus is a common
mucocutaneous disease estimated to affect 0.9 —1.2% of the general
population with an average disease duration of 8-18 months. In contrast,
oral lesions can last for 20 years or more. Of those with cutaneous lesions
as the primary sign, about 65% also have oral lesions (Strauss, Faﬁore, &
Soltani 1989). OLP however more often occur on their own and reports of
the percentage of OLP patients who have also cutaneous involvement range
from 16% to 44% (Andreasen 1968; Silverman et al. 1991; Strauss, Fattore,
& Soltani 1989; Vincent et al. 1990).

Controversy exists over whether OLE should be classified as a precancerous
lesion. In 1978, the WHO Collaborating Centre for Oral Precancerous
Lesions published a description of the lesions and diseases that they were
considering as those that could be precancerous (Kramer et al. 1978). OLE
was included though it was stated that there was “considerable uncertainty”
about the frequency of malignant transformation in it. Eisenberg and
Krutchkoff reviewed the literature and concluded that the reported
malignant transformation .of OLE figures were artificially high due to n.on
consideration of carcinogen exposure and errors in missing

histopathological signs of early dysplasia (Eisenberg & Krutchkoff 1992).
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Inr a prospective Danish study of 611 OLE patients with well defined criteria
for inclusion, 9 (1.5%) developed squamous cell carcinomas (SCC). The .
patients had all been followed up for at least 4.9 years prior to developing
the SCC with no histological evidence of epithelial dysplasia on the biopsy
taken at initial presentation. The authors calculated the estirﬁated figure for
development of oral SCC in the general population which was 0.18 (taking
into consideration the age and sex of the patients) and found that there was a
50 fold increase over the expected oral SCC rate among the OLE patients
(Holmstrup et al. 1988). There has also been a report of an increased
incidence of oral SCC in patients with cutaneous lichen planus (Holmstrup
1992). Silverman and co-workers have carried out three prospective
investigations of OLE and found that malignant transformation occurred in
1.2,2.3 and 3.2% of 570, 214 and 95 patients (Silverman et al. 1991;
Silverman & Bahl 1997; Silverman, Gorsky, & Lozada-Nur 1985). It
should be noted that all but 19 of the 879 patients had mucosal biopsies and
that the studies were not designed specifically to investigate SCC but to
describe the clinical characteristics, patient profiles and treatment outcomes
of OLE . A recent publication calls for stricter designed prospective studies
to investigate the true incidence of SCC occurring in OLE patients bearing
in mind other factors such as tobacco usage, alcohol consumption, diet,

socio-economic status, and race (Lozada-Nur 2000).

47



1.2.2. Classification and Prevalence

OLE can be classified according to site and clinical appearance
(Basker1981; Bays, Hamerlinck, & Cormane 1977). Andreason identified
six different types: reticular, atrophic, plaque-like, bullous, erosive and
ulcerated (Andreasen 1968). These are generally accepted though different
authors may combine two or three of the classes into one; Silverman and co-'
workers use reticular, atrophic and erosive designations, while Bagan-
Sebastian et al and Axéll used only two clinical classifications; those with
exclusively white reticular lesions and those with atrophic or erosive lesions
(Axéll & Rundquist 1987; Bagan-Sebastian et al. 1992; Silverman, Gorsky,
& Lozada-Nur 1985). The lesions may be localised or generalised,
unilateral or bilateral. Bilateral lesions are thought to be more likely to be
idiopathic OLP whilst unilateral lesions are thought to be more often
lichenoid eruptions appearing secondary to identifiable causes such as drug
reactions. The lesions may be limited to the area adjacent to a possible
cause such as an old corroded amalgam restoration or may be found as it
were ad hoc in the mucosa (Becker & Schuppan 1995; Bergdahl, Anneroth,
& Anneroth 1994; Bergman 1990).

The reported prevalence of OLE among the general population is difficult to
estimate as most studies have been based on referred groups of patients and
do not necessarily give, or are not able to estimate, the population using that
referral centre. Most of the prevalence studies have been carried out in
India (Axéll & Rundquist 1987). For a list of the reported prevalences of

OLP, see Table 1. In the Indian subcontinent the estimated prevalences
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ha;ze ranged between 0.02 and 1.5%, while in South East Asia they have
been reported as higher at 2.1-3.8%. Few surveys have been carried out
among Caucasian populations, one was in Sweden which yielded a
prevalence rate of 1.9% (Axéll & Rundquist 1987). Most authors consider
the prevalence rate to be in the region of 1-2% (Savin 1991 ;- Strauss, Fattore,
& Soltani 1989; Vincent et al. 1990).

For reported age, sex, type and site, see Table 2.

There is a female predilection of approximately 2:1 and the average age of
disease onset is thought to be in the fifth and sixth decades. A few studies
have found that males present on average ten years earlier (Lacy, Reade, &
Hay 1983;)Andreasen 1968), though one investigation reported their highest
prevalence of OLP to be among males in the 65-74 age band (3.8%) and
females in the 55-64 age band (3.6%) (Axéll & Rundquist 1987).

OLE is not site-specific in the oral cavity though most patients (approx.
90%) have lesions affecting their buccal mucosa (Scully et al. 1998). The
tongue is the next most common site with usually between 30 and 50 % of
OLE patients experiencing tongue lesions (see Table 2), the alveolar ridges
are affected less commonly though Silverman consistently found that this
site was more prevalent than the tongue (Silverman et al. 1991; Silverman &
Bahl 1997; Silverman, Gorsky, & Lozada-Nur 1985). The labial mucosa
and other sites are less commonly affected. Gingival lesions may present a
desquamative appearance and the term desquamative gingivitis is used, see

section 1.7.2.
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Table 1.
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Pindborg
1972
Axell
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Axell
1990

Axell
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Zachariah
1966
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1965
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1965
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1966
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Thailand

Malaysia
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India (urban)
India (Uttar
Pradesh)

India
(Bombay)

India

(Bangalore)

7,639

20,333

234

233
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10,000

10,000
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