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Abstract

Allergic contact stomatitis (ACS) is an oral mudasamuno-inflammatory disorder variably
characterized clinically by erythematous plaquesesiculation, ulceration and/or
hyperkeratosis, and by pain, burning sensationitchiness. ACS is brought about by a T
cell-mediated, delayed hypersensitivity immune tieacgenerated by a second or subsequent
contact exposure of an allergen with the oral macosa genetically susceptible, sensitized
subject. Lichenoid contact reaction is a varignAGS brought about by direct contact with
the oral mucosa of certain metals in dental restors.

The features of ACS are neither clinically nor tistthologically specific, so the diagnosis is
usually presumptive and can only be confirmed bsolgion of the inflammation after

withdrawal or removal of the suspected causatilergen. When ACS is suspected but an
allergen cannot be identified, patch testing is essary. In persistent cases, topical
corticosteroid is the treatment of choice, but $avere and extensive lesions, systemic

corticosteroid and systemic anti-histamine mayriokcated.

In this short review we highlight the clinical, inumological and histopathological features of

ACS, and provide some guidelines for diagnosisraadagement.

Key words: contact stomatitis, allergen, hapten, oral immuynitycell-mediated immunity,

lichenoid tissue reaction.



I ntroduction

Allergic contact stomatitis (ACS) is an immuno-arfimatory disorder caused by an antigen-
specific T cell-mediated hypersensitivity immuneaatton to an exogenous allergen or
allergens which are in direct contact with the onaicosa. Many agents have been reported
to induce AC$™* (Table 1) and patch testing is often necessargeatify the allergetr.
However, a positive reaction to a patch test maynleeely an indication of immunological
sensitization, and therefore a diagnosis of ACStrhassupported by a relevant history and
clinical findings®® Treatment includes the avoidance or removal ef dHergen, and in

persistent cases the use of topical, sublesiongysiemic glucocorticosteroids*®

ACS occurs in subjects who are genetically susblepto it; but prior exposure to a particular
sensitizer is necessary to generate an antigenfispeE lymphocyte-mediated, delayed
hypersensitivity immune response after primary expe. It takes 12 to 72 hours for ACS to
develop following second or subsequent contact sx@d’*° The mechanisms by which
the allergens induce T cell activation are uncertaHowever, it has been suggested that
molecules of the exogenous allergens bond covaléatendogenous proteins to form an
hapten-peptide complex which is presented in thgioral lymph nodes to naive T
lymphocytes by dedicated antigen-presenting cellgassociation with the human leukocyte
antigen (HLA) system that encodes the major histguatibility complex (MHC) proteins.
The recognition of these hapten-peptide complexed kxell receptors (TCRs) is MHC

restrictedt"1%%!

It has been documented that in drug-specific T-metiated hypersensitivity immune
responses, binding of the particular allergen tspecific HLA molecule brings about
molecular alterations to the MHC peptide-bindingpaye, which in turn induces the
activation of T celld”*%?' However, exogenous allergens also directly intandth TCRs or

equivalent ‘immune receptors’ on other cells in th&roenvironment contributing to the

development of AC&"#

Once the exogenous allergen has induced the Thoelline response, a clinical phenotypical
reaction is to a major extent determined by théiqdar effector cells which may be CD4+ T

cells, cytotoxic T cells, monocytes/macrophagessirephils and plasma cells, by the



collaboration between the activated cells, and h®y types of chemokines and cytokines

secreted into the microenvironment (Figuré’£):

Following a primary episode of allergic contactrdatitis (ACD), recurrent episodes can be
induced by systemic exposure to the same or toemidally closely related allergenic

substance. Such a systemically induced recurrerae occur not only at the site of the
initial contact eruption®> However, it is unknown whether systemic exposorart allergen

can play any role in sensitizing the oral mucosatmrrent allergic contact stomatitis.

This short review focuses on the pathogenesis Bmdat aspects of ACS and provides some
practical guidelines for diagnosis and managemeiity consideration whether there are
significant differences between cases of ACS indulsg different allergens, and whether

lichenoid tissue reactions should fall within theestrum of ACS.

Oral mucosal immunity
The oral mucosa is constantly exposed to a widgeraf foreign agents, some of which
might be allergens with the capacity to generatiggan-specific, T cell-mediated, delayed

hypersensitivity immune reactions.

The epithelium of the oral mucosa provides the st barrier protecting deeper tissues
from physical damage, from invasion by microorgargswith their associated antigens and
toxins, and from penetration of water and watetisied molecules, including habit related
agents like alcohol and tobacco prodi#éthe keratinized epithelium of the masticatory
mucosa of the hard palate and gingiva are less gablm and physically tougher than the

non-keratinized epithelium of the buccal mucosatnen of tongue and floor of the moufth.

The epithelium and the underlying lamina propria endowed with innately immune cells
including antigen-presenting dendritic cells, natukiller cells and polymorphonuclear
leukocytes with their associated cytokines and dienes. These together with keratinocyte-
derived biological mediators, salivary flow, salyasecretory immunoglobulin A, and
gingival crevicular fluid, all contribute biologitand physical elements to oral mucosal

immunity 23



Bearing in mind that so many immune cells and lgal mediators which can initiate
hypersensitivity immune responses are an integaal pf the oral mucosa, and that oral
epithelium is a thin, semi-permeable structure taomfy exposed to exogenous allergens,
episodes of ACS are less common than might be é&gbecThe relatively low incidence of
ACS™?*is probably explained by the constant flow of fiadiva in the mouth which flushes
away potential allergens from the epithelium, by fhysical coating of the oral mucosa by
the saliva which excludes some potentially allergeaxogenous agents from direct contact
with the epithelium, and by the abundant blood sumb the oral mucosa, that clears the

allergens relatively quickl§?°

It is possible that either dysregulation of oralamsal immunity or some dysfunction in the
mechanisms which exclude or limit contact of aksrg with the oral mucosa may have the

consequence of development of oral mucosal hypsitsgty immune reactions.

M echanisms of immune responsesin the context of ACS

Allergens which can induce T cell-mediated hypesgsity immune reactions are usually
low-molecular-weight substances, and an overt AC8 develop only after repeated
exposure to sub-threshold concentration of thegdle because each exposure is insufficient
to generate allergic signs and symptoms. It mayetbee require weeks or months of

repeated exposures before the allergic reactidroadur°

The induction of ACS requires sensitization of agjecally predisposed subject to a specific
allergen. The exogenous allergen must gain adoesmble keratinocytes which have the
capacity to act as immunocytes, and to innate imaraglls within the epithelium which can
detect those molecular structures of allergens rmtogenous molecules termed ‘danger-
associated molecular patterns’(DAMPS). This octhirsugh their germline-encoded pattern
recognition receptors, including Toll-like rece@o(TLRs) and the nucleotide-binding
oligomerization domain (NOD)-like receptor famf}?*?>2"?® The endogenous DAMPs
including reactive oxygen species, heat-shock preteATP, uric acid and low-molecular-
weight hyaluronic acid, are generated by tissueatpny factors such as hypoxia, trauma or

toxins, which elicit danger signad%232"%



In a susceptible subject, stimulation of these ptars, singularly or in combination by
allergens or by allergen-induced danger signals rtragger the production of pro-
inflammatory cytokines and chemokines including eum necrosis factos- (TNF-o) and
interleukin-B (IL-1B) which play essential roles in mobilizing of deated antigen-
presenting cells to the area of the mucosa in contith the allergefi’*° The non-specific
inflammatory signals induced by the allergen peatatg the oral mucosa are essential for
initiating the delayed T cell-mediated hyperseniitiimmune reactio’ In addition, it
appears that mast cells, in a histamine-dependannher, have the capacity to mediate early
innate immuno-inflammatory responses to haptergt@apromote T cell differentiation, thus

possibly playing a role in the pathogenesis of @onhypersensitivity*

The magnitude and the duration of the allergen-¢eduT cell-mediated immune response is
dictated to a large extent by the interactions betwthe intracellular signalling pathways of
specific combinations of activated pattern-recagnitreceptors which determine the
characteristics of the cytokine profile in the Ibcaicroenvironment® In this regard it is
possible that the nature of the activation of th#gun recognition receptors depends on the
burden of the allergen in contact with the immunesy and a critical minimal threshold of
allergen is required for immunocytes to producalbsket of inflammatory mediators that will

ultimately result in clinically detectable ACS.

Allergens are haptens that after penetrating ttegment, combine with tissue proteins to
form immunogenic conjugates. The hapten-proteimplex functioning as an antigen is
processed by immature dedicated antigen-presecgitg of the monocyte lineage (epithelial
Langerhans cells and/or lamina proprial dendri¢iltsy that subsequently express the antigen
on their surfaces in association with HLA molecul@$he immature antigen-presenting cells
undergo a process of maturation with upregulatibexpression of MHC surface molecules
and of co-stimulatory surface molecules as theyratégto the regional lymphnodes via the
lymphatics. This process is mediated by specifittepn recognition receptors on dendritic

cells in response to signals received from thel logeroenvironment” %232

In the lymph nodes the mature dendritic cells thfotheir MHC molecules present the
allergenic agent to naive T cells which become ednand then differentiate, and proliferate
into clones of antigen-specific memory effector GD#hd CD4+ T cells and into regulatory

T lymphocytes (Treg). Treg cells regulate the magta of the immune reaction, or induce
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immune tolerance depending on the antigen and otteterminants in the local
microenvironment>1719:20.232528.30323% 0 cells exert their regulatory effects bothtle
lymph nodes during the induction of the T cell-naedd immune response and in the
peripheral tissue, suppressing immuno-inflammateactions through the cytokines IL-10
and TGFp that they secret&.

Once primed, some of the activated effector T cedimain in the lymph nodes, others
emigratevia efferent lymphatic vessels and enter the ciroaatand some reach the oral
mucosa. Upon subsequent allergenic challengectortd mucosa, allergen-specific memory
T cells both in the circulation and in the oral s& will be recruited to the area of exposure
to the allergen, precipitating an immuno-inflamnmtaeaction'®*? It is possible that

designated tissue-specific memory T cells act amume surveillance cells initiating

allergen-specific T cell-mediated immune responsésen they encounter the same

allergen®?

It has been reported that in lymphoid foci in teenina propria in some regions of the oral
mucosa there are memory B and T cells that have peeed in regional lymph nodes.
Although these oral lymphoid foci do not functiom @roliferative germinal centres wheate

novo induction of immune responses can be generatiedgah-specific memory T cells may
interact with any allergen-presenting myeloid ceits augment local effector immune

response&®*

There are several sub-types of T cell responseshagriobably are determined by the nature
of the interaction between the T cells, the antigesenting cells and the biological
mediators secreted in the microenvironment. Iateri (IFN)y, IL-2 and TNFe direct a
Thl immune response through an inflammatory processediated by
monocytes/macrophages; IL-4, IL-5 and IL-13 directTh2 immune response with an
inflammatory process mediated by eosinophils; dnd7, IL-21 and IL-22 direct a Th17

immune reaction through an inflammatory responseiated by neutrophil&*/ 19212534

During the process of T cell polarization, IL-12dalh-18 secreted by mature dendritic cells
will generate a Thl immune response, and PNM:-1p and IL-23 will generate a Th17

immune respons€*® However, polarized T cells retain functional \agility with the



capacity to produce cytokines that are not consemlelineage-specific in response to

microenvironmental stimufi®3*

It appears that both Thl and cytotoxic T cells (T@hd their associated cytokines
predominate in the immune reaction that brings aB@ls, with Th2 and Th17 cells playing
only a minor rolé®3° Contact allergy can be induced by either Th1l offbg or by both

depending on the nature of the antigen, wiredthe intracellular pathway by which it was
processed. Both Thl and Tcl produce cytokineschrdhokines which recruit monocytes
and other effector cells to the area of mucosaantact with the allergen, eliciting an

immuno-inflammatory reaction manifesting as AES

The TCR repertoire, the degree of expression o$tocoulatory molecules by the antigen-
presenting dendritic cells, the strength of signgémerated by the activated T cells
consequent to the antigen-TCR interaction, andritexaction between the different innate
immune cells in the microenvironment, all contribuhe development of the immuno-
inflammatory reactiof Thus, the diversity of the cytokine profiles arfteetor cells which

have the capacity to generate different sub-typemtigen-specific T cell-mediated delayed
hypersensitivity immune reactions, and the divgrgit genetic factors, may explain the

multiple clinical phenotypes and the clinical cas®f ACS." 82!

Diagnosis, clinical and histopathological features and management of ACS

Few subjects with ACS when informed of the suspgkdiagnosis are aware of having been
exposed to any of the common contact allergensl€Thb The features of ACS are neither
clinically nor histopathologically specific, so tlagnosis is usually presumptive and can
only be confirmed by resolution of the inflammatiafter withdrawal or removal of the
suspected causative allergeli®® Circumscribed stomatitis is usually suggestive aof
localized allergenic trigger, and allergenic agentsnouthwashes, food flavourings, or the
like cause widespread stomatitis (Tablé*1)Table 2 lists several oral mucosal conditions

that should be considered in the differential disis of ACS'®?°

Clinically ACS may manifest as intense erythema,vesicles, as erosions, as ulcers, as

shaggy hyperkeratosis, or as a combination that exégnd beyond the presumed zone of



contact with the allergen, and is commonly accorgzhrby pain, burning sensation or
itchiness. The clinical signs and symptoms usu&gplve gradually after withdrawal of the
causative allergen if this can be identified:**?*?*The clinical appearance depends on the
nature and potency of the allergen, on the perfdti@exposure, on the concentration of the
allergen, on the specific variant of the T cell-na¢eld response generated, and on the
indeterminable degree of dysregulation of the gealty programmed immuno-inflammatory
response!*** ACS does not have a distinct age predilection, ibumore common in

females than in maleé.

Microscopically, the epithelium of the affected loraucosa may appear acanthotic and
hyperkeratotic with elongated rete ridges; the dupal lamina propria is heavily infiltrated
predominantly by lymphocytes, but also by plasmiés cistiocytes or by eosinophils; and

the papillary vessels are dilated, with a perivisclymphohistiocytic infiltrate (Figure
1).19,24

Lichenoid contact reaction induced by a T cell-mageti delayed hypersensitivity immune
reaction is a variant of ACS occasionally broughbw#t by direct contact of certain metallic
dental restorations with the oral mucosa (mercsityer, tin, copper, zinc, palladium, nickel,
gold, cobalt, zirconium}>*®Oral lichenoid reactions are also clinical martéiésns of lupus
erythematosus, graft-versus-host disease and figedg eruptions, clinically and
histologically mimicking lichen planu¥;*® but in lichenoid tissue reactions there is a focal
perivascular infiltrate with a mixed inflammatonyfiitrate containing plasma cells deep in
the lamina propria in addition to the more sup@fitymphocytic infiltrate at the basement

membrane zon&:*

Clinically, oral lichenoid eruptions including AC&re erythematous, erosive lesions but
usually with a lichen-like hyperkeratosis. Whileabtichenoid contact reactions erupt in
response to topical allergens and are localizedh& mucosal site of the contact, oral
lichenoid reactions are a response to systemiorfaend is haphazardly more widespread.
In contrast, oral lichen planus is idiopathic asdlimost invariably widespread, symmetrical

and bilateraf®

Oral lichenoid contact eruptions most commonly etffthe posterior buccal mucosa and

ventral or lateral borders of the tongue, confibedhe mucosa in close proximity to dental

10



restoration. As in any other case of ACS, theylkessome time after the removal of the

offending agent*3®

Labelling this variant of ACS as an oral lichenoédction does differentiate it from classical
lichen planug® but is confusing in this context because ‘lichenoeaction’ may be
precipitated by certain systemic drugs, by con&dlergens or may be an oral manifestation

of several systemic diseas&s.

In the context of the clinical phenotype and cowSACS, the condition may be aggravated
by concurrent exposure to an allergenic agent g¢ingr additive or synergistic immune
reactions in addition to the contact allergen; &whl mechanical irritation will reduce the
critical threshold of the allergen necessary far generation of an overt T cell-mediated,
delayed hypersensitivity immune response. If théhepum is disrupted by mechanical
irritation, it becomes more permeable and the airafiergen can more readily reach the
deep keratinocytes and innate immune cells. Thehargcal irritation also upregulates the
expression of proinflammatory cytokines and inflaatony mediators potentiating the

immune reaction brought about by the contact asiet§

In subjects with ACS patch testing is useful imiifying the causative contact allergens, but
only if allergenic agents putatively relevant tae thondition are tested. Test patches are
usually applied to the upper back for 48 hours.edond reading should be made 96 hours
after removing of the patch so that allergens wipicivoke a more delayed immune reaction
are not missed. Erythema, oedema or small vesalesconsidered to be positive results

indicative of allergic contact sensitivity>***

Once a positively-testing allergenic agent has heentified, the patient should be instructed
on avoidance or removal of the allergen. Topicaticosteroid is the treatment of choice in
most cases, but for severe and extensive lesigssersic corticosteroids and systemic
antihistamines may be indicat&t>?* Figure 2 shows an algorithm for the diagnosis and

management of ACS.

Interestingly, subjects with oral mucosal condigiancluding recurrent aphthous stomatitis,
oral lichen planus, angioedema, erythema multiforarefacial granulomatosis and burning

mouth syndrome, on patch test are more frequertbjtipe for allergens such as metals,

11



flavouring and preservatives, than are contt®fs:*3It is possible that some allergens may
provoke a superimposed delayed hypersensitivity umenreaction that may aggravate the

clinical phenotype and clinical course of these osat condition4?

Conclusion

Allergic contact stomatitis is an immuno-inflammgtalisorder caused by an antigen-specific T cell-
mediated hypersensitivity immune response to exogerallergen or allergens which are in direct
contact with the oral mucosa. Identification andbseguent avoidance or removal of allergen is
essential for definitive diagnosis and managemnemd, when the allergen cannot be identified, patch

testing is necessary.

List of abbreviations

ACS Allergic contact stomatitis

HLA human leukocyte antigen

MHC major histocompatibility complex
TCRs T cell receptors

ACD allergic contact dermatitis

DAMPs danger-associated molecular patterns
TLRs Toll-like receptors

NOD nucleotide-binding oligomerization domain
TNF tumour necrosis factor

IL interleukin

INF interferon
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L egends
Table 1:
Table 2;

Figure1:

Figure 2:

Some agents that may induce allergic contact atitis

Some oral mucosal conditions to be consideratierdifferential diagnosis of
allergic contact stomatitis

Allergic contact stomatitis: Factors implicatedtive pathogenesis and which
determine its clinical phenotype and microscopieatures.

Algorithm for diagnosis and management of allepatact stomatitis (ACT).
Adapted from Calapai et al., 201%.

13



References

1. Bakula A, Lugovic-Mihic L, Situm M, Turcin J, i8tovic A. Contact allergy in the
mouth: diversity of clinical presentations and diagis of common allergens relevant to
dental practiceActa clinica Croatica. 2011;50:553-61.

2. Vega F, Ramos T, Las Heras P, Blanco C. Conemnitensitization to inhaled
budesonide and oral nystatin presenting as allergitact stomatitis and systemic allergic
contact dermatitisCutis. 2016;97:24-7.

3. Neville BW, Damm DD, Allen CM, Bouquot JE. Algges and immunologic
diseases. In: Dolan J, editor. Oral and Maxilladhé&tathology. St Louis, Missouri: Saunder
Elsevier; 2009. 330-61.

4, Pemberton MN, Gibson J. Chlorhexidine and hygesiivity reactions in dentistry.
British dental journal. 2012;213:547-50.

5. Meechan JG. Intraoral topical anestheRaaiodontology 2000. 2008;46:56-79.

6. Baeck M, Chemelle JA, Terreux R, Drieghe J, Gens A. Delayed hypersensitivity
to corticosteroids in a series of 315 patientsnicdil data and patch test resul@ontact
dermatitis. 2009;61:163-75.

7. Vivas AP, Migliari DA. Cinnamon-induced Oral Magal Contact Reactioithe open
dentistry journal. 2015;9:257-9.

8. Shetty SR, Rangare A, Babu S, Rao P. Contastgadl cheilitis secondary to latex
gloves: a case repotOral Maxillofac Res. 2011;2:e5.

9. Minciullo PL, Paolino G, Vacca M, Gangemi S, t&eE. Unmet diagnostic needs in
contact oral mucosal allergieSlin Mol Allergy. 2016;14:10.

10. Stoeva |, Kisselova A, Zekova M. Allergic carttastomatitis from bisphenol-A-
glycidyldimethacrylate during application of comfiegestorations. A case repaiturnal of
IMAB - Annual Proceeding 2008:45-6.

11. van Loon LA, Bos JD, Davidson CL. Clinical avation of fifty-six patients referred
with symptoms tentatively related to allergic cattstomatitis.Oral surgery, oral medicine,
and oral pathology. 1992;74:572-5.

12. Siddigi A, Payne AG, De Silva RK, Duncan WJtafium allergy: could it affect
dental implant integrationClinical oral implants research. 2011;22:673-80.

13. Sicilia A, Cuesta S, Coma G, Arregui |, Guidado, Ruiz E, et al. Titanium allergy
in dental implant patients: a clinical study on @56onsecutive patient<Clinical oral
implants research. 2008;19:823-35.

14. Genelhu MC, Marigo M, Alves-Oliveira LF, Maldaga LC, Gomez RS.
Characterization of nickel-induced allergic contastomatitis associated with fixed
orthodontic appliancesAmerican journal of orthodontics and dentofacial orthopedics :

14



official publication of the American Association of Orthodontists, its constituent societies,
and the American Board of Orthodontics. 2005;128:378-81.

15. Castanedo-Tardan MP, Zug KA. Allergic Contaetratitis. In: Goldsmith LA, Katz
Sl, Gilchrest BA, Paller AS, Leffell DJ, Wolff K,déors. Fitzpatrick's Dermatology in
General Medicine. 8th ed. USA: McGraw-Hill Medi@812. 152-65.

16. Fonacier L, Bernstein DI, Pacheco K, Holness Blessing-Moore J, Khan D, et al.
Contact dermatitis: a practice parameter-updateb.20te journal of allergy and clinical
immunology In practice. 2015;3:S1-39.

17. Boyce JA, Austen KF. Allergies, anaphylaxisd aystemic mastocytosis. In: Kasper
DL, Fauci AS, Hauser SL, Longo DL, Jameson LJ, ktie J, editors. Harrison's principles
of internal medicine. USA: McGraw Hill; 2015. 2123

18. Lawley LP, McCall CO, Lawley TJ. Eczema, pssisa cutaneous infections, acne,
and other common skin disorders. In: Kasper DL,cFA$, Hauser SL, Longo DL, Jameson
JL, Loscalzo J, editors. Harrison’s principles wofernal Medicine. 19th ed. USA: McGraw-
Hill; 2015. 344-52.

19. Saint-Mezard P, Rosieres A, Krasteva M, Befrdubois B, Kaiserlian D, et al.
Allergic contact dermatitiscuropean journal of dermatology : EJD. 2004;14:284-95.

20. Kaplan DH, Igyarto BZ, Gaspari AA. Early immumsents in the induction of
allergic contact dermatitidature reviews Immunology. 2012;12:114-24.

21. Shinkai K, Stern RS, Wintroub BU. Cutaneousgdmeactions. In: Kasper DL, Fauci
AS, Hauser SL, Longo DL, Jameson JL, Loscalzo ilpesd Harrison’s principles of Internal
Medicine. 19th ed. USA: McGraw-Hill; 2015. 377-85.

22. Feller L, Chandran R, Khammissa RA, MeyerovLBmmer J. Alcohol and oral
squamous cell carcinom8ADJ : journal of the South African Dental Association = tydskrif
van die Suid-Afrikaanse Tandheelkundige Vereniging. 2013;68:176-80.

23. Feller L AM, Khammissa RA, Chandran R, Bouckdé¢r Lemmer J. Oral mucosal
immunity. Oral surgery, oral medicine, oral pathology, oral radiology, and endodontics.
2013;116:576-83.

24, Neville BW, Damm DD. Allergies and immunologiseases. In: Falk K, editor. Oral
and maxillofacial pathology. St Louis, Missouri, AlSEIsevier; 2016. 317-26.

25. Feller L, Khammissa RA, Chandran R, Altini Meramer J. Oral candidosis in
relation to oral immunityJournal of oral pathology & medicine : official publication of the
International Association of Oral Pathologists and the American Academy of Oral
Pathology. 2014;43:563-9.

26. Calapai G, Miroddi M, Mannucci C, Minciullo Bangemi S. Oral adverse reactions
due to cinnamon-flavoured chewing gums consump@ual diseases. 2014;20:637-43.

27. Esser PR, Wolfle U, Durr C, von Loewenich FBh&npp CM, Freudenberg MA, et
al. Contact sensitizers induce skin inflammatioa ROS production and hyaluronic acid
degradationPloSone. 2012;7:€41340.

28. Salazar F, Ghaemmaghami AM. Allergen recogmibip innate immune cells: critical
role of dendritic and epithelial cellsrontiersin immunology. 2013;4:356.

29. Peiser M. Role of Th17 cells in skin inflammoatiof allergic contact dermatitis.
Clinical & developmental immunology. 2013;2013:261037.

30. Kimber |, Basketter DA, Gerberick GF, Dearmab. Rllergic contact dermatitis.
International immunopharmacology. 2002;2:201-11.

31. Dudeck A, Dudeck J, Scholten J, Petzold A, &waiayanan S, Kohler A, et al. Mast
cells are key promoters of contact allergy that iaedthe adjuvant effects of haptens.
Immunity. 2011;34:973-84.

32. Islam SA, Luster AD. T cell homing to epithélzarriers in allergic diseasBlature
medicine. 2012;18:705-15.

15



33. Galli SJ, Tsai M, Piliponsky AM. The developrhe allergic inflammationNature.
2008;454:445-54.

34. Modlin RL, Miller LS, Bangert C, Stingl G. Inteaand adaptive immunity in the skin.
In: Goldsmith LA, Katz Sl, Gilchrest BA, Paller AS,effell DJ, Wolff K, editors.
Fitzpatrick’s Dermatology in General Medicine. UAcGraw-Hill Medical 2012. 105-26.
35. Kobayashi H, Kumagai K, Eguchi T, ShigematsuKiHaura K, Kawano M, et al.
Characterization of T cell receptors of Thl cefifilirating inflamed skin of a novel murine
model of palladium-induced metal aller@toSone. 2013;8:e76385.

36. Bombeccari GP, Guzzi G, Spadari F, Gianni ABagDosis of metal allergy and
management of oral lichenoid reactiodsurnal of oral pathology & medicine : official
publication of the International Association of Oral Pathologists and the American Academy

of Oral Pathology. 2016;45:237-8.

37. Thornhill MH, Sankar V, Xu XJ, Barrett AW, HighS, Odell EW, et al. The role of
histopathological characteristics in distinguishirmmalgam-associated oral lichenoid
reactions and oral lichen planueurnal of oral pathology & medicine : official publication

of the International Association of Oral Pathologists and the American Academy of Oral
Pathology. 2006;35:233-40.

38. van der Waal I. Oral lichen planus and ordiditoid lesions; a critical appraisal with
emphasis on the diagnostic aspedidedicina oral, patologia oral y cirugia bucal.
2009;14:E310-4.

39. Suter VG, Warnakulasuriya S. The role of paesting in the management of oral
lichenoid reactionsJournal of oral pathology & medicine : official publication of the
International Association of Oral Pathologists and the American Academy of Oral
Pathology. 2016;45:48-57.

40. McParland H, Warnakulasuriya S. Oral licheno@htact lesions to mercury and
dental amalgam--a reviewournal of biomedicine & biotechnology. 2012;2012:589569.

41. Rai R, Dinakar D, Kurian SS, Bindoo YA. Invgstiion of contact allergy to dental
materials by patch testintndian dermatology online journal. 2014;5:282-6.

42.  Wray D, Rees SR, Gibson J, Forsyth A. The oblallergy in oral mucosal diseases.
QJM : monthly journal of the Association of Physicians. 2000;93:507-11.

43. Torgerson RR, Davis MD, Bruce AJ, Farmer SAg&s RS, 3rd. Contact allergy in
oral diseaselournal of the American Academy of Dermatology. 2007;57:315-21.

16



Tablel: Someagentsthat may induce allergic contact stomatitis

Medications

- Mouthwashes: Chlorhexidine, Listerfhe

- Topical anaesthetittopical glucocorticoid

- Inhaled budesonide

Food, spices (particularly cinnamon), candies, ¢hgwgumg
Gloves, rubber-dafn

Dental impression material, gingival retractiond=r
Dental restorative metdfs

Acrylic denture materiats

Dental implant¥*3

Metal orthodontic devicé$




Table 2: Some oral mucosal conditions to be considered in the differential diagnosis of

allergic contact stomatitis®'**°

* Irritant contact stomatitis

* Erythroplakia

» Erythroleukoplakia

* Lichen Planus

» Plasmacell gingivitis

* Mucosal changes secondary to anaemia

*  Burning mouth

* Non-specific inflammatory mucositis

* Immunoinflammatory conditions such as pemphigus vulgaris and mucosal pemphigoid
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Statement of clinical relevance

The clinical appearance of ACS depends on the nature, potency and concentration of the
allergen, and on the period of exposure; and is accompanied by pain, burning sensation or

itchiness. Resolution occurs after removal or withdrawal of the allergen.



