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ALLERGY IN DENTISTRY: MECHANISMS
OF DEVELOPMENT AND EFFECTIVE TREATMENT
METHODS

Maria Zofia Lisiecka'

Objectives: This study is conducted to analyse the mechanisms of allergic reaction development
in dentistry and the effectiveness of their treatment methods.

Methods: During it, a review of current scientific sources on allergology, immunology, dentistry,
pharmacology, and materials science is conducted, mechanisms for the development of allergies
of various types are established, the effectiveness of treatment methods is evaluated, and clinical
recommendations for allergy therapy in dentistry are formed.

Results: The results show that the development of allergic reactions occurs by two mechanisms.
Immediate-type immunoglobulin E-mediated (IgE-mediated) responses are triggered by the
release of histamine, serotonin, and other inflammatory mediators through mast cell degranulation
due to the binding of the allergen to specific IgE antibodies produced by the immune system in
response to its first contact. In dentistry, this type of reaction can be provoked by local anaesthetics,
antibiotics, latex, nickel, amalgam, and acrylic resins. Symptoms of immediate allergies range from
mild local reactions to life-threatening conditions. Delayed-type allergic reactions are mediated
by T-lymphocytes, so in response to contact with the allergen, other cells of the immune system
(macrophages, neutrophils) are activated, which secrete their own inflammatory mediators
(interferon-gamma, tumour necrosis factor-alpha, etc.). In dentistry, such reactions are usually
caused by metals (nickel, cobalt, chromium), cements, gutta-percha, and composite materials.

Conclusions: Understanding the mechanisms of development of allergic reactions helps
to differentiate them from pseudo-allergies, the effect of which on inflammatory mediators
is conducted without the mediation of the immune system. Structuring information on the
mechanisms of development of allergic reactions and methods of their treatment, among which
the main ones are pharmacotherapy, immunotherapy, probiotic therapy, and dental approaches,
clinical recommendations for the treatment of allergic reactions in dentistry were formed.
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L’ALLERGIE EN DENTISTERIE: MECANISMES DE DEVELOPPEMENT ET
METHODES DE TRAITEMENT EFFICACES

Objectifs: Cette étude a pour but d'analyser les mécanismes de développement des réactions
allergiques en dentisterie et |'efficacité de leurs méthodes de traitement.

Méthodes: Au cours de cette étude, une revue des sources scientifiques actuelles sur I'allergologie,
I'immunologie, la dentisterie, la pharmacologie et la science des matériaux est effectuée, les
mécanismes de développement des allergies de différents types sont établis, I'efficacité des
méthodes de traitement est évaluée et des recommandations cliniques pour le traitement des
allergies en dentisterie sont formulées.

Résultats: Les résultats montrent que le développement des réactions allergiques s’effectue selon
deux mécanismes. Les réponses médiées par les immunoglobulines E de type immédiat (IgE) sont
déclenchées par la libération d’histamine, de sérotonine et d’autres médiateurs inflammatoires par
la dégranulation des mastocytes, en raison de la liaison de I'allergéne aux anticorps IgE spécifiques
produits par le systéme immunitaire en réponse a son premier contact. En dentisterie, ce type de
réaction peut étre provoqué par les anesthésiques locaux, les antibiotiques, le latex, le nickel, les
amalgames et les résines acryliques. Les symptomes des allergies immédiates vont de réactions
locales bénignes a des affections potentiellement mortelles. Les réactions allergiques de type
retardé sont médiées par les lymphocytes T. Ainsi, en réponse au contact avec l'allergene, d’'autres
cellules du systeme immunitaire (macrophages, neutrophiles) sont activées et sécréetent leurs
propres médiateurs inflammatoires (interféron-gamma, facteur de nécrose tumorale alpha, etc.).
En dentisterie, ces réactions sont généralement causées par des métaux (nickel, cobalt, chrome),
des ciments, de la gutta-percha et des matériaux composites.

Conclusions: La compréhension des mécanismes de développement des réactions allergiques
permet de les différencier des pseudo-allergies, dont I'effet sur les médiateurs inflammatoires
s’effectue sans la médiation du systéeme immunitaire. En structurant les informations sur les
mécanismes de développement des réactions allergiques et les méthodes de leur traitement,
dont les principales sont la pharmacothérapie, I'immunothérapie, la thérapie probiotique et les
approches dentaires, des recommandations cliniques pour le traitement des réactions allergiques
en dentisterie ont été formulées.

Mots-clés: Mastocytes, Lymphocytes T, Anesthésiques, Nickel, Latex, Histamine.
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Introduction

The constant development
of dentistry has substantially
improved the quality of services.
The introduction of technologies
such as computed tomography, 3D
technologies, and the use of lasers
allowed increasing the effectiveness
of dental treatment and prosthetics,
and the revision of requirements
for modern dental materials, which
were mainly related to ensuring the
properties of biocompatibility and
hypoallergenic, helped achieve a
higher level of safety of procedures.
Despite such achievements, the
problem of allergic reactions in
dentistry has not yet been eliminated
due to the influence of many factors,
the main of which are individual
sensitivity, an increase in the
amount of dental materials and the
unpredictability of allergic reactions.
Depending on the immune profile
of a person, an allergy can be
caused by any element that is part
of the dental material, and the fact
that some reactions develop only
after a certain time after contact
with the allergen makes it difficult
to establish causal relationships
between the dental material and
sensitisation to it in the patient.
Therefore, to improve the safety of
dental procedures, it is important
to analyse the mechanisms of the
development of allergic reactions
and determine the most effective
methods of their treatment.

Oral diseases, encompassing
issues associated with dental
materials and treatments, are
among the most widespread
health disorders globally, imposing
considerable health and economic
burdens while diminishing quality
of life [1]. While precise global
incidence statistics for dental
allergies are few, the extensive
utilisation of dental materials and
the escalating intricacy of dental
operations indicate an augmented
exposure to possible allergens.

Oral diseases are persistent,
socially influenced ailments that are
more prevalent among marginalised

populations in low- and middle-
income countries, where access to
dental care is frequently insufficient
[2]. This environment heightens
the likelihood of allergic responses
stemming from untreated or
inadequately managed oral
problems and products. Allergic
disorders impact over 20-30% of the
global population, with medication
and dental material allergies
representing a specific subgroup
of this greater concern [3]. The
incidence of allergic disorders,
pertinent to dental practice, is
increasing worldwide, resulting
in considerable morbidity and
healthcare expenses.

Dental pain and negative
reactions associated with dental
materials and procedures represent
a considerable public health
challenge, with prevalence rates
of dental pain varying significantly
(e.g., 5% to over 30% in children
and adolescents), highlighting a
substantial population impacted by
dental conditions that may involve
allergic elements [2]. The economic
ramifications of dental disorders,
including treatment expenses and
diminished productivity, highlight
the necessity of addressing all
determinants influencing oral health
safety, including allergies to dental
materials.

One of the important problems
of the study is the lack of a single
universal method for diagnosing
allergies in dentistry. Analysing
the frequency of contact allergies
to filling materials, implants, and
prosthetics in patients, Forkel et al.
[4] used patch testing as a method for
detecting hypersensitivity to metals,
acrylates, natural substances based
on propolis, and other potentially
allergenic dental materials. A similar
diagnostic method was proposed by
Reinhart et al. [5] in a paper on the
examination of oral hypersensitivity
reactions. The reliability of patch
testing not only for patients but
also for doctors was confirmed
by Warshaw et al. [6] investigated
professional contact dermatitis
in dental personnel. This method

is advisable in case of suspected
contact dermatitis but it may not
detect other types of allergies in
dentistry.

During the assessment of adverse
reactions to medications that are
most commonly used in dentistry,
Ouanounou et al. [7] analysed the
frequency of allergic reactions
to local anaesthetics, sedatives,
analgesics, and antibiotics. Among
the main diagnostic methods, they

identified anamnesis collection,
skin and provocative tests, and
laboratory tests to determine

specific immunoglobulins E (IgEs).
Determining the frequency of
titanium allergy caused by dental
implants, Poli et al. [8] noted that
the primary diagnosis of an allergic
reaction to this element was
confirmed by immunohistochemical
analysis of the biopsy. In the authors’
studies, these diagnostic methods
were declared reliable but they did
not identify how effectively they can
differentiate between allergies and
pseudo-allergies in dentistry.
Pseudo-allergies also pose a
substantial problem for allergy
research in dentistry, as they have
similar symptoms and can distort
the results and make it difficult to
identify the true mechanisms of
allergic reactions. Stafie and Murariu
[9] investigated the safety of drugs
for local anaesthesia in dentistry and
identified differences between true
allergic reactions and pseudoallergy.
The analysis showed that although
both conditions can cause similar
symptoms, their mechanisms of
development and approaches to
diagnosis are different. In a review
paper devoted to the examination of
allergic and other adverse reactions
to drugs used for anaesthesia,
Baldo [10] drew attention to the
similarity between true Type | IgE/
FceRl-allergy and pseudoallergic
MRGPRX2-mediated adverse
reactions. The author analysed the
current discussions of scientists
and doctors regarding procedures
for identifying MRGPRX2 agonists
and identified the importance
of  differential  diagnosis  for




distinguishing the mechanisms of
allergic and pseudoallergic reactions
to anaesthetics.

In their study, Jiang and Tang

[11] noted that allergy to local
anaesthetics is quite rare and
accounts for less than 1% of all

adverse reactions. Hypersensitivity
to anaesthetics in most cases is
caused by reactions to preservatives
or other excipients, but without an
appropriate diagnosis, it can be
classified as a true allergic reaction,
which in clinical practice can lead to
the need to find a replacement for
the drug and, accordingly, delays in
surgical procedures. Therefore, it is
important to differentiate reactions
to local anaesthetics using skin and
provocative tests (if an immediate
reaction is suspected) and patch

tests (if a delayed reaction is
suspected).
The fact that pseudoallergic

reactions in dentistry most often
occur during the use of local
anaesthetics explains the increased
attention to them, but the causes
of such reactions can also be other
drugs, in particular, antibiotics,
nonsteroidal anti-inflammatory
drugs, sulfonamides, latex,
composite materials, etc., which
in the context of differentiation of
allergic and pseudoalergic reactions
have so far been examined much
less.

The purpose of this study was to
determine the mechanisms of allergy
development to drugs and materials
used in dentistry. The objectives
were to evaluate the effectiveness
of existing therapeutic methods and
form clinical recommendations that
can be used in clinical practice for
the treatment of allergic reactions in
dentistry.

Materials and methods

During the study of the
mechanisms of development and
effective methods of treatment
of allergic reactions in dentistry,
the analysis of scientific sources
on dentistry, allergology,
immunology, pharmacology, and

materials science was conducted,
which included materials on the
mechanisms of allergic reactions
and the role of the immune system
in them, clinical manifestations of
allergies, methods of its diagnosis
and treatment, pharmacological
properties of dental preparations,
their effect on the body and possible
side effects, the composition and
properties of dental materials,
as well as the nature of their
interaction with biological tissues.
Sources for further analysis were
selected from publications in the
scientomeric databases Pubmed,
Google Scholar, Web of Science,
Scopus for searching materials
science publications. The process
of selecting sources for further
analysis included creating an initial
sample, screening annotations,
detailed analysis of the full text, and
evaluating the quality of research.
The search  for materials
to reveal the mechanisms of
allergy development in dentistry
as an object of the study was

conducted according to the
keywords: “allergy in dentistry”,
“hypersensitivity”, “allergen”,
“immune system”, “contact

dermatitis”,

“immunological
“local anaesthetics”, “lidocaine”,
“articaine”, “nickel”, “cobalt”,
“chromium”, “composite materials”,
“latex”, "allergy to antibiotics”,
“nonsteroidal anti-inflammatory
drugs”, “immediate allergic
reaction”, “delayed allergic reaction”,
“anaphylaxis”, “pseudo-allergic

reaction”, “provocative tests”, “patch

tests”, “immunohistochemistry”.
The search query for evaluating
the  effectiveness of  allergy
treatment methods in dentistry was
formed according to the keywords:
“treatment of allergies to dental
materials”, “methods of allergy

treatment in dentistry”, “indicators

“immunoglobulins”,
tolerance”,

of the effectiveness of allergy
treatment”, “immunotherapy”,
“drug treatment”. Keywords:
“safety of dental procedures”,

“prevention of allergic reactions
to dental materials”, “New Dental

Oral Pathology / Pathologie Orale

Materials”, “biocompatibility”,
“hypoallergenic”, “allergy
tests”, “personalised medicine”,
“forecasting of allergic reactions”,
“acrylic resins”, “cements”,
“alternative methods of allergy
prevention/treatment in dentistry”,
“interdisciplinary approach to
allergy treatment” were used to
search for materials that are relevant
to the task of analysing promising
areas of allergy prevention and
treatment in dentistry.

The search was conducted in
English and Polish. Based on the
results of screening by title and
annotation, publications that did not
correspond to the research subject
were excluded. A methodical
approach to searching was created
to guarantee thorough coverage
of pertinent literature. Several
databases, including PubMed,
Scopus, and Web of Science, were
searched using a mix of keywords,
including “dental materials”,
“allergy”, “biocompatibility”, “new
materials”, and “biomaterials in
dentistry”. To guarantee that the
most recent developments in dental
material science were included, the
search was restricted to research
released between 2019 and 2025.
The following standards for inclusion
were used: research with human
subjects; research that assessed
allergic reactions or evaluated the
biocompatibility of dental materials;
and research that was published in
peer-reviewed publications. Studies
that only addressed in vitro testing,

animal models, or publications
written in languages other than
English were disqualified. The

most recent and pertinent research
on the topic is guaranteed to be
included in the review thanks to
this methodical search strategy.
The exclusion criteria  were:
review articles, no control group
and inclusion/exclusion criteria
for clinical trials, and the use of a
high-bias methodology for clinical
and theoretical studies. Among the
publications that met the inclusion
criteria, preference was given to
clinical studies that meet ethical
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Initial search
Databases: PubMed,
Google Scholar, Scopus.
Total publications
retrieved: 150.

Title and abstract
screening
Irrelevant or redundant
papers removed: 100.

criteria: 26.

Full-text evaluation
Papers reviewed in detail: 50.
Articles meeting inclusion

Final selection
Selected articles included
in the review: 26.

Figure 1. Article selection process for narrative review on allergies in dentistry

standards (have the approval of
the ethics committee), and when
choosingtheoretical works, attention
was paid to the citation rate of the
article. A flowchart illustrating the
article selection process is shown
below (Figure 1). A comprehensive
search of PubMed, Google Scholar,
and Scopus yielded a total of 150
publications. After reviewing titles
and abstracts, 100 were removed
due to irrelevance and redundancy.
A comprehensive evaluation of 50
papers led to the selection of 26
research articles that satisfied the
established inclusion criteria.

Standard instruments were used
to evaluate each included study’s
risk of bias. Potential biases in
selection, performance, detection,
and reporting were assessed for
randomised, controlled trials using
the Cochrane Risk of Bias Tool. The
Newcastle-Ottawa Scale, which
considers selection, comparability,
and outcome assessment, was used
to evaluate the quality of cohort and
case-control studies. The risk of
bias in each study was categorised
as high, moderate, or low, and the
possible influence of bias on the
findings was examined. Studies with
a high risk of bias were identified,
and the results were interpreted
with caution.

Each study was given a level of
evidence depending on its design

Table 1. PRISMA table
Study de-

Source

Population

to make clear the strength of the
evidence from the included studies.
Randomised controlled trials
(RCTs), the gold standard in clinical
research, are referred to as Level 1.
Cohort and follow-up studies, which
offer useful longitudinal data, are
included in Level 2. Case-control
studies, which are advantageous
in determining risk variables and
associations, are referred to as
level 3 studies. Cross-sectional
studies that provide information
on the prevalence of conditions or
exposures are classified as Level
4. Lastly, Level 5 comprises expert
opinions and case reports, which
offer little proof but are useful for
uncommon or unusual illnesses.
Table 1 lists the degree of evidence
for each study, and the additional
materials provide specifics on the
classification process.

Based on the results of examining
the selected materials, the main
characteristics  were analysed
to form an understanding of the

fundamental differences in the
mechanisms of development
of allergic and pseudo-allergic

reactions in dentistry, and a
comparative analysis of allergy
treatment methods in dentistry
was conducted to form clinical
recommendations for improving the
safety of dental procedures. This
narrative review of current literature
does not include original research

Sample Inteventions

or direct engagement with human
or animal subjects. Therefore,
ethical approval was unnecessary.
No financial support was obtained
for the compilation of this review.

Results

Mechanisms of Allergic Reactions
to Dental Materials

Allergy in dentistry is not a
rare phenomenon that occurs
as a pathological reaction of the
immune system to contact with
certain materials and drugs used in
dental practice. The mechanisms of
development of allergic reactions
depend on biological intermediaries
that determine the rate of their
development. They are divided
into immediate-type IgE-mediated
reactions and delayed-type cell-
mediated reactions. Immediate
allergic reactions are rapid, intense
reactions of the immune system to
contact with an allergen. They occur
within minutes or hours of contact
and can manifest with a variety of
symptoms, ranging from mild to life-
threatening [12]. Table 1 presents
a thorough summary of chosen
studies regarding allergic reactions
and hypersensitivity in dentistry
and medical settings, outlining their
design, populations, interventions,
outcomes, risk of bias, and levels of
evidence.

Risk of Level of

Outcomes

sign size bias evidence
Experimen- Patients with al- IgA vs IgE mast IgA can block
[13] P lergic respons- N/A cell and baso- | IgE-mediated al- | Moderate 4
tal . Lo . L
es to IgE/IgA phil activation lergic activation
Dental patients Identification
Case-con- with potential Allergic cofac- of cofactors
(141 trol allergy cofac- 362 tors in dentistry | contributing to Low 3
tors dental allergies
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Prevalence and

[15] Surve Dental patients 543 alélr']tiizisOtli'gzlis- patterns of anti- Moderate
y in Albania ges, biotics and aller-
tance
gy awareness
Serious anti-
biotic-related
. adverse effects
Dental patients S .
Cross-sec- L Antibiotics used | following unnec-
[16] . receiving pro- N/A . . Moderate
tional . in dentistry essary dental
phylaxis .
prophylaxis and
their clinical con-
sequences.
Patients un- Latex exposure | Latex allergy in-
[17] Cohort dergoing joint 9,256 in prosthetic creases infection | Moderate
prosthetics surgery risk
Latex anaphylax-
is in healthcare
Healthcare . workers, focus-
Latex in health- | .
[18] Case report | workers, latex 1 ing on occupa- | Moderate
. care workers . .
anaphylaxis tional risks and
management
strategies.
Cross-sec- Trends and
[19] tional Schoolchildren | 2,000 | Nickel exposure | comorbidities in Low
nickel allergy
Patients with Amalgam vs Reasons for
[20] Clinical posterior resto- 278 composite replacement of | Moderate
rations fillings restorations
Immune dys-
regulation and
. . its association
Cohort Patients with Delayed-type with increased
[21] delayed-type N/A drug hypersen- | . . Moderate
sudy |y persensitivit sitivit incidence of de-
yp Y Y layed-type drug
hypersensitivity
reactions.
Probiotics as a
strategy for the
Cross-sec- Restorative Restorative prevention and
[22] . dental material N/A . treatment of Moderate
tional . dental materials L
allergy patients allergies, includ-
ing their clinical
efficacy.
Case-con- Asthma and AI:;:?:S rggg- Asthma linked
[23] periodontitis 1,482 R with increased Moderate
trol - periodontal . S
patients periodontitis risk
status
Follow-u Patients with Titanium/metal Prevalence of
[24] stud P metal imolants N/A | exposure tested | hypersensitivity | Moderate
y P by MELISA to metals
Dental patients Allergy and hy- | Prevalence and
[25] Case study | ininstitutional N/A persensitivity in | management of | Moderate

setting

dental setting

allergic reactions
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Diagnosis and
management of
Children with local anesthet-
Cohort . Local anesthet- ic allergies in
[26] local anesthetic 100 . ; . Moderate
study ics in children children, focus-
allergy . .
ing on real-life
data and clinical
practice.
Misdiagnosis of
hypersensitivi-
Emergency Misdiagnosed ty reactions in
Observa- - emergency de-
[27] . department 50 pseudo-allergic Moderate
tional study o . . partments, espe-
misdiagnosis reactions . .
cially regarding
pseudo-allergic
responses.
General popu- HI:::rT:I:?nIZ;?I- DAQ levels
[28] Survey ' Pop 5,000 . reflect histamine | Moderate
lation sured via DAO .
intolerance
levels
[29] Retr(_)spec- Slcklg cell pa- 412 Antibiotic expo- | Antibiotic allergy Moderate
tive tients sure prevalence
. . Impact of adren-
[30] Cohort Anaphylaxis 1,230 Adrenaline ad- | .0 anaphy- Low
patients ministration laxi
axis outcomes
. Oral immuno- Efficacy and
[31] Ra.n(.jom|z.ed Peanu'F allergy 201 therapy with safety of peanut Low
clinical trial patients . . .
antihistamines | immunotherapy
General den-
tists’ knowledge
Corticosteroid and practic-
[32] Crolss-sec- Gene_ral den- 234 prescrlptlop es r.egardln.g Moderate
tional tists knowledge in corticosteroid
dentists prescriptions and
their impact on
patient care.
Use of cortico-
steroids in lateral
. Corticosteroid sinus augmen-
Meta-anal- | Sinus augmen- T .
[33] . . . 50 use in sinus tation surgery, Low
ysis tation patients . , !
augmentation evaluating their
effectiveness and
potential risks.
Animal mod- Reduced ventric-
[34] Experimen- el with r_nast N/A Mast cell stabi- ula_r arrhythmia Moderate
tal cell-mediated lizer treatment via mast cell
arrhythmia pathway
Exoerimen- Allergic pa- IgE monoclonal IgE antibody
[35] P rgic p N/A antibody pro- specificity and Moderate
tal tients . .
duction activity
Randomized | Patients with Use of probiotic Reduction in
[36] controlled acute allergic 120 Alkalihalobacil- | allergic rhinitis Low
trial rhinitis lus clausii symptoms




Oral Pathology / Pathologie Orale

Patients with Types and
[37] Case series gdverse reac- 109 De_ntal biomate- rpanager_nent of Moderate 3
tions to dental rial exposure | biomaterial-relat-
biomaterials ed allergies
Prospective pgi;gr:?sl,lzvliltlh Or_otracheal Incidgnce and
[38] cohort orotracheal 792 dewce-re'la'ted predlcto.rs. of Low 2
ntubation pressure injury mucosal injury

Source: compiled by the author based on [13-38].

At the first contact with an
allergen, the immune system
produces specific IgE antibodies
that bind to the surface of mast
cells and basophils - immune
system cells containing granules
with inflammatory mediators.
Fixed on the surface of these cells,
IgE, upon repeated contact with
the same allergen, binds to it,
provoking degranulation of mast
cells and the release of a large
number of inflammatory mediators
— histamine, serotonin, heparin, etc.,
which cause vasodilation, increased
vascular wall permeability, and
contraction of the smooth muscles
of the bronchi and intestines [13].
The external manifestation of this
release is the main symptoms of
allergies, including:
-skin manifestations
redness, urticaria);
-respiratory problems (coughing,
sneezing, bronchospasm, nasal
congestion);

- gastrointestinal disorders (nausea,
vomiting, diarrhoea);

- systemic reactions (angioedema,
anaphylactic shock).

In dentistry, the symptoms of
immediate allergic reactions can
vary depending on the type and
amount of allergen, the route of
its penetration, and individual
sensitivity. Most often allergens
in dentistry are anaesthetics, in
particular, lidocaine and articaine,
antibiotics, latex, nickel in dental
instruments, acrylic resins for
dentures and amalgam for filling,
and the more allergen enters
the body, the more pronounced
the symptoms will be. Allergen
penetration in dentistry is conducted
through local contact, by inhalation

(itching,

and through the blood. When the
allergen comes into contact directly
with the skin or mucous membranes,
local reactions most often occur
- redness, itching, swelling; if the
allergen is inhaled, common allergic
reactions are sneezing, itching in the
nose, runny nose, cough, difficulty
breathing, bronchospasm, redness
of the eyes, lacrimation, itching of
the eyelids; if the allergen enters the
blood, systemic allergic reactions
may develop, the most difficult of
which is anaphylaxis [14, 15].
Allergic reactions to anaesthetics
(lidocaine, articaine) can occur
through local reactions - swelling,
redness, itching at the injection

site, and systemic reactions -
angioedema, bronchospasm,
decreased blood pressure,

anaphylactic shock. Symptoms of
allergic reactions to antibiotics used
during dental procedures (penicillin,
cephalosporin) range from skin
reactions (rash, pruritus, urticaria)
and  gastrointestinal  disorders
(nausea, vomiting, diarrhoea) to the
most complex systemic reaction-
anaphylactic shock [16]. Latex
allergy occurs in approximately
1-8% of people, and among medical
professionals - in 10-17% [17].
Despite the fact that this allergen
comes into contact only with the
skin, in addition to local reactions,
it can provoke breathing problems
— nasal congestion, sneezing,
coughing, difficulty  breathing,
bronchospasm, and the most severe
systemic reaction - anaphylactic
shock [18]. Immediate allergic
reactions to nickel usually occur
in local reactions since the most
frequent contact with nickel occurs
through the skin, but rarely systemic

manifestations can develop, in
particular, asthma and eczema.
Symptomatic manifestations  of
allergy to acrylic resins are also
in most cases realised through
skin reactions but sometimes they
can also cause systemic (asthma,
anaphylaxis), especially in people
with an atopic predisposition [19].
Symptoms of allergic reactions to
amalgam are manifested through
local reactions - rash, itching,
redness at the site of contact with
the seal, neurological symptoms, in
particular, tremors and headache,
may rarely occur [20]. Reactions
to each of these allergens can
vary substantially depending on a
person’s individual sensitivity.
Delayed-type allergic reactions
in dentistry are less common than
immediate-type reactions but can
cause substantial discomfort and
complication of treatment. They
develop more slowly, usually
within a few days of contact with
the allergen, and are associated
with a cellular immune response,
namely activation of T lymphocytes.
At the first contact with the
allergen, the antigen is presented
to T-lymphocytes as antigen-
presenting cells (macrophages,
dendritic cells). Sensitisation to
the allergen develops during
the recognition of antigens by
T-cell receptors. One part of
T-lymphocytes activated in response
to antigens is converted to effector
T-helpers of Type | (Th1), which
secrete cytokines that stimulate
the inflammatory response, and
the other — to memory cells that
fix this antigen. Upon repeated
contact with the same allergen,
sensitised T-helpers of Type |
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quickly recognise the antigen and
activate other cells of the immune
system (macrophages, neutrophils,
etc.) that release inflammatory
mediators, in particular, interferon-
gamma, tumour necrosis factor-
alpha, leading to the development
of an inflammatory reaction at the
site of contact with the allergen.
Locally, this is manifested by
redness, swelling, itching, and other
symptoms [21-39].

The most common materials that
cause delayed reactions are metals
that are part of prostheses and
orthodontic structures, in particular,
nickel, cobalt, and chromium;
composite  materials, including
Monomer methacrylate, fillers other
than mineral ones, polymerisation
initiators, pigments used to stabilise
the colour of the composite, acrylic
resins used as binders; cements for
fixing prostheses and crowns; gutta-
percha for filling root canals [22].
In addition to the main symptoms
of contact dermatitis as the most
common type of delayed allergic
reactions, these reactions can cause
symptoms of eczema (redness of
the oral mucosa), swelling of the
gums, lips, and cheeks, ulcers on
the mucous membrane and pain at
the site of contact with the allergen.
At the level of systemic reactions,
they can provoke allergic rhinitis,
exacerbation of asthma or the
development of bronchospasm,
enlarged lymph nodes, and
symptoms of general weakness
— fatigue and increased body
temperature  [23]. Delayed-type
allergic reactions cannot directly
cause anaphylaxis since the
mechanism of their development is
fundamentally different from each
other.

Despite the different mechanisms
of development, both local and
delayed types of allergic reactions
affect the safety of dental procedures
and require additional efforts to
avoid risks. Immediate allergic
reactions are more dangerous
because of the risk of anaphylactic
shock. The rapid development of
symptoms after contact with the

allergen indicates the likely allergic
nature of the disease but to make
an accurate diagnosis and exclude
other causes, it is necessary to
conduct additional examinations,
especially considering the variety
of allergic manifestations and the
possibility of developing pseudo-
allergic reactions. Delayed allergic
reactions are safer than immediate
reactions but the duration of their
development makes it difficult to
establish an initial diagnosis and
requires more detailed allergological
studies to identify the allergen.
Understanding the mechanisms

of allergy development in
dentistry is important for the
differential diagnosis of allergic

and pseudoallergic reactions.
Pseudoallergic reactions, although
they have similar symptoms to
allergic ones, develop by a different
mechanism. Unlike allergies, which
are associated with the immune
system andthe production of specific
antibodies, pseudoallergic reactions
have a direct toxic effect of the
substance on the body’s cells [24].
There are several main mechanisms
by which pseudoallergic reactions
develop - through the direct release
of inflammatory mediators, through
exposure to other body systems,
and through impaired histamine
metabolism.

Certain substances such as
dental components (nickel, cobalt,
chromium), latex, local anaesthetics,
composite components, cements,
and disinfectants can directly affect
mast cells and basophils, causing
them to release histamine and
other inflammatory  mediators.
These mediators, in turn, cause
the characteristic symptoms of an
allergic reaction — redness, itching,

swelling [40].
Some substances used in
dentistry  (composite = materials,

cements, disinfectants) can directly
activate the components of the
complementary system, which
leads to a cascade of reactions
that contribute to the release of
inflammatory mediators and tissue
damage. The same substances can

stimulate the formation of kinins,
which leads to swelling, redness,
and pain. The complementary and
kinin systems interact closely with
other systems, so their activation
can provoke the development of
complex reactions in the body [25-
41].

Pseudoallergia in dentistry most
often develop due to the direct
release of inflammatory mediators
and the effect on the complementary
system, and less often — a violation
of histamine metabolism since it is
usually provoked by substances
that are part of food products, such
as cheese, smoked products, red
wine, etc. However, this reaction can
be caused by some components of
local anaesthetics (esters, amides),
filling materials (composite materials
and amalgams), and orthodontic
structures (nickel, cobalt, chromium,
latex), which stimulate mast cells,
provoking their degranulation and
release of histamine [26]. There
are many key aspects that help
distinguish between allergies and
pseudo-allergic reactions  and
choose the appropriate treatment
(Table 2).

Analysis of the main aspects of
allergicandpseudo-allergicreactions
(Table 2) shows that both conditions
have the same symptoms, but differ
to a greater or lesser extent in other
characteristics. It is worth adding
that angioedema and anaphylaxis
in pseudo-allergic reactions are
less common and less intense
than in allergies. These severe
systemic reactions have a common
mechanism of development
although they are implemented in
different ways (allergic reactions
— immunological, pseudoallergic -
nonimmunological), in both cases
the symptoms occur due to the
massive release of inflammatory
mediators (histamine, serotonin),
which cause similar symptoms,
including tissue oedema, smooth
muscle spasm, and increased
vascular permeability. The similarity
of the mechanisms of development
of systemic reactions complicates
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Table 2. Characteristics for differentiating allergic and pseudoallergic reactions

Characteristics

Allergic reactions

Pseudoallergic reactions

Mechanism Immunological Nonimmunological (direct toxic effect)
Presencg of an IgE Present Absent
antibody
Triager Specific allergen (protein, chemical) Various substances, often medicines, food
99 P gen p ! products
. There may be a delay (sensitisation) but Usually, quick response after contact with
Development time . .
often a quick response the trigger
T . e . Low specificity, can occur on various
Specificity High specificity to a specific allergen substances

The role of genetics

A substantial role of genetic
predisposition

Less pronounced role of genetics

Immune mediators

Histamine, leukotrienes, cytokines

Histamine, serotonin, bradykinin

Diagnostics

Skin tests, specific IgE, elimination diets,
provocative tests

Medical history, elimination diets,
laboratory tests (general blood test,
biochemical parameters)

Complement role

Can play a role

Can play a role much less frequently

Involvement of
effector cells

Mast cells, basophils, and eosinophils are
involved

Various cells are involved, in particular,
neutrophils

Repeatability of the

Repeated contact with an allergen

Usually unpredictable

vomiting, diarrhoea, abdominal pain.
Common symptoms: headache,
weakness, dizziness, fever.
Systemic reactions: Quique oedema,
anaphylactic shock.

reaction
Skin manifestations: urticaria, itching, Skin manifestations: urticaria, itching,
redness, peeling. redness, peeling.
Respiratory symptoms: nasal congestion, | Respiratory symptoms: nasal congestion,
sneezing, runny nose, red eyes, itchy sneezing, runny nose, red eyes, itchy eyes,
eyes, lacrimation, bronchospasm. lacrimation, bronchospasm.
Symptoms Gastrointestinal symptoms: nausea, Gastrointestinal symptoms: nausea,

vomiting, diarrhoea, abdominal pain.
Common symptoms: headache,
weakness, dizziness, fever.
Systemic reactions: Quique oedema,
anaphylactic shock.

Source: compiled by the author based on [27-29].

the differential diagnosis of allergy
and pseudo-allergic reaction
but simplifies the provision of
emergency care since in both cases,
regardless of the causes of the
reaction, life-threatening symptoms
are primarily eliminated by the
introduction of epinephrine [30].

Clinical Management of Allergic
Reactions
By understanding the

mechanisms of allergy development
in dentistry, it is possible to analyse
the effectiveness of existing
methods of treatment. Notably, the
most effective way to avoid the
consequences of allergic reactions
is to eliminate the allergen -

eliminating or minimising contact
with substances that cause an
allergic reaction. However, it can
only be used if the doctor is informed
about the patient’s sensitisation
to a particular allergen. In other
cases, pharmacological methods,
immunotherapy, probiotic therapy,
and dental approaches are used to
treat allergic reactions.
Pharmacological drugs used to
treat allergic reactions in dentistry
are divided into three main groups -
antihistamines, corticosteroids, and
immunomodulators. Antihistamines
are the main treatment for
allergic reactions. They block
histamine receptors, reducing
the inflammatory response. The

main advantages of this group are
rapid effect, relative safety, and a
wide spectrum of action, and their
disadvantages are associated with
the characteristic side effects of
antihistamines, especially the first
generation) — drowsiness, impaired
concentration, dry mouth [31].
Among the drugs in this group,
cetirizine, loratadine, desloratadine,
and fexofenadine are most often
used.

Corticosteroids are  powerful
anti-inflammatory drugs that
suppress the immune system by
stabilising the mast cell membrane,
which leads to a decrease in the
release of histamine and other
inflammatory mediators, inhibition
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of proliferation and inflammatory
cell activity [32]. Their advantage
is high efficiency due to the rapid
and powerful anti-inflammatory
effect, and the disadvantage is
a low level of safety due to the
possibility of serious side effects
with prolonged use (osteoporosis,

diabetes, increased blood
pressure, immunosuppression)
[33]. Depending on the type,

corticosteroids can be used in
the form of local (creams, gels,

ointments, rinses) and systemic
medications (tablets, injectable
solutions). In dentistry, topical

corticosteroids are usually used to
treat allergic reactions of the oral
mucosa,amongthem:triamcinolone
in the form of ointment and gel, has
anti-inflammatory and anti-allergic
effects; hydrocortisone in the
form of ointment, cream and gel;
fluticasone is used in the form of an
inhaled spray, but can also be used
locally as prescribed by a doctor;
mometasone is usually used to treat
allergic rhinitis, but can also be used
locally in dentistry.

In addition to corticosteroids,
there are other immunomodulators
that can be used to treat allergies
in dentistry. Mast cell membrane
stabilisers reduce the release of
histamine and other inflammatory
mediators. They have relatively
few side effects compared to
corticosteroids and are  well
tolerated by patients, but the
therapeutic effect develops more
slowly than with antihistamines,
so they are more often used to
prevent allergic reactions [34].
Examples of such drugs are sodium
cromoglycate (Kromosol, Allergodil)
and nedocromil (Tilade).

Inhibitors of leukotrienes,
powerful inflammatory mediators
involved in the development
of allergic reactions, block the
receptors of these mediators,
reducing inflammation and

bronchospasm. They are most often
used in the treatment of allergic
rhinitis and asthma, but they can be
effective in eliminating respiratory
allergic reactions in dentistry.

Possible adverse reactions include
headache, nausea, and diarrhoea

[42]. Leukotriene inhibitors
include  Montelukast (Singular),
zafirlukast (Accolat).

The principle of action of

monoclonal antibodies is to block
the action of molecules involved
in allergic reactions, reducing
inflammation [35]. This principle
provides them with high efficiency
in the treatment of severe allergic
reactions, including in dentistry,
however, given that the technology
of monoclonal antibodiesisrelatively
new, it has a high cost and side
effects, the most difficult of which is
the development of infections. In the
pharmaceutical market, such drugs
are represented by omalizumab
(Xolair) and dupilumab (Dupixent).

Immunotherapy is one of the
most effective methods of treating
allergies, especially if other methods
do not give the desired result since
it is aimed at changing the body’s
immune response to the allergen,
that is, it solves the primary problem
of sensitisation. Its principle is that
the patient is gradually injected with
increasing doses of the allergen,
achieving“habituation” andreducing
sensitivity to it [43]. Immunotherapy
can provide long-term remission
of allergy symptoms, reduce the
risk of severe allergic reactions, in
particular, anaphylactic shock, and
in some cases, ensure a complete
recovery. The disadvantages of
the method include the duration
of treatment - the course of
immunotherapy is from 3 to 5 years,
the risk of allergic reactions during
the procedure, and the high cost of
therapy. For immunotherapy, special
allergen extracts are used, which
can be administered sublingually,
subcutaneously, or intranasally.
Immunotherapy is usually used to
treat allergic rhinitis, asthma, and
atopical dermatitis, but it can also
be effective for allergic reactions
to dental materials or latex, which
is relevant for both patients and
medical personnel.

The effect of probiotics on the
intensity of an allergic reaction is

realised in several ways: through
competition with pathogenic
microorganisms for receptors on
the cell surface, which prevents
their attachment and reproduction;
through the production of
biologically  active  substances
that have anti-inflammatory and
immunomodulatory properties;
through stimulation of  the
production of immunoglobulins
that neutralise allergens [36]. Such
probiotic capabilities in dentistry
are used for allergic stomatitis
and allergic reactions to local
anaesthetics and latex. The dosage
form of probiotics allows them to be
used for local application in the oral
cavity, in the form of chewing gums,
pastes, and gels, and for systemic
use — in the form of capsules and
tablets. The advantages of probiotic
therapy are the minimum number
of side effects, naturalness since
probiotics are natural components
of the human microbiome and a
complex effect that extends not only
to the fight against allergy symptoms
but also to strengthening the overall
immune system. The limitations of
this method of treatment are the
difference in intensity depending on
the strain of bacteria and individual
characteristics of the body. Currently,
research on the effectiveness of the
therapeutic effect of probiotics in
allergies continues, so it is advisable
for doctors to consider them as an
additional tool for strengthening
the immune system, which cannot
yet replace traditional methods of
treatment.

Ceramics based on zirconia
have transformed prosthodontics
and implantology because of
their exceptional mechanical
qualities, cosmetic appeal, and
biocompatibility. Zirconia greatly
lowers the risk of allergic reactions,
including dermatitis and other
metal-related sensitivities, because,
in contrast to metals, it does not
discharge ions into the surrounding
tissues. It is being utilised more and
more in crowns, bridges, and dental
implants, particularly for people
who could be sensitive to metals




like cobalt and nickel. Compared
to conventional titanium implants,
zirconia implants are far more
successful and have a reduced rate
of problems in patients with metal
allergies, according to studies like
those conducted by Mohseni et al.
[44] Furthermore, zirconia's long-
term success and compatibility
with human tissue have been
emphasised by clinical research
investigating its usage in prosthetic
dentistry.

Another promising material that
has gained popularity in dental
applications is polyetheretherketone
(PEEK), which has a low allergenic
profile and high biocompatibility.
PEEK is an excellent option for
dental implants, crowns, and
prostheses in sensitive individuals
since it is a high-performance
polymer that is less likely to result
in negative responses than metal- or
acrylic-based materials. Studies like
Ouldyerou et al. have demonstrated
that PEEK is a great substitute for
titanium and other metals in dental
implants, with positive outcomes
in terms of mechanical strength
and osseointegration. Patients with
metal sensitivity have found this
material very helpful, as it provides
an allergy-free alternative without
sacrificing strength or durability.

Bioactive substances called resin-
modified glass ionomer cements
(RMGICs) release fluoride, which
encourages remineralisation and
guards against secondary caries.
Compared to conventional resin-
based cements, these materials
are thought to have a decreased
propensity forallergies, which makes
them perfect for allergy-sensitive
and paediatric populations. RMGICs
have demonstrated encouraging
outcomes in lowering allergy
reactions, especially in children
who might be more susceptible
to material sensitivities, according
to Singh et al. In the treatment
of early childhood caries, where
biocompatibility is essential, these
materials are also helpful.

Concerns over the
bisphenol-A (BPA), a

use of
recognised

endocrine disruptor present in
certain conventional composite
resins, are addressed by BPA-free
composite resins. Because they
lower the dangers of hormone
disruption and are thought to be
safer for susceptible groups, these
materials are becoming more and
more popular in paediatric dentistry
and among patients who are allergic.
Studies have shown that BPA-free
composites do not have the same
endocrine-disrupting effects as their
BPA-containing equivalents. One
such study is that conducted by
Simkova et al. Additionally, clinical
testing has demonstrated that these
materials eliminate the possibility
of BPA-related problems while
providing strength and aesthetics
that are comparable to standard
composites.

One of the key aspects of treating
allergy patients is the right choice
of materials for dental procedures.
Modern dentistry offers a wide
range of hypoallergenic materials
that minimise the risk of allergic
reactions, including: titanium
and its alloys as an alternative
to nickel, chromium, and cobalt;
biocompatible ceramic materials
as an alternative to metals for
the  manufacture of crowns,
bridges and implants; modern
composite materials for filling and
manufacturing dental structures;
special  hypoallergenic  plastics
for the manufacture of temporary
prostheses and other structures
[37-48]. In addition to the choice
of materials, modification of dental
procedures plays an important role,
which minimises contact of the oral
mucosa with potential allergens and
reduces the risk of allergic reactions.
Modern methods of treatment allow
performing  dental  procedures
with minimal tissue injury, which
contributes to faster healing and
reduces the risk of developing
inflammatory processes [49]. The
use of cofferdam allows isolating
the treated tooth from saliva and
other contaminants, reducing the
risk of allergic reactions to dental
materials. Compliance with the
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rules of asepsis and antiseptics
helps prevent the development of
infectious complications that can
increase allergic reactions [38, 50].
By structuring the information
obtained about the mechanisms of
development of allergic reactions in
dentistry and the peculiarities of their
treatment methods, it is possible to
form clinical recommendations for
the treatment of allergies to dental

materials, preparations and latex
(Table 3).
The proposed algorithm can

be used by medical personnel in
clinical practice to improve the level
of safety of dental procedures and a
basis for creating a new theoretical
model of allergy treatment in
dentistry, which will include step-
by-step instructions for determining
the type of allergy, and identifying
the allergen, detailed treatment
regimens for different types of
allergies, criteria for evaluating
the effectiveness of treatment,
predicting possible complications,
and developing strategies for their
prevention.

Using this algorithm in clinical
practice, it is worth considering
it as basic recommendations that
can be applied, accounting for the
characteristics of each patient -
individual sensitivity, the presence
of concomitant diseases, age,
physiological, and immunological
features, etc. This will allow choosing
the most optimal treatment method
and avoiding the risks of developing
life-threatening reactions.

Discussion

An allergy as an unpredictable
reaction can be quite dangerous,
especially if it is not considered
during treatment. Allergic symptoms
range from mild discomfort to life-
threatening conditions, increasing
the risk of even the safest dental
procedures that use a variety of
materials and medications that may
be a potential allergen for a particular
patient. The practice of allergy
testing in dentistry exists but is not
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Table 3. Basic clinical algorithm for allergy treatment in dentistry

Allergen

Reaction

Pharmacological

Non-pharmaco-

Dental ap-

Prognosis and consider-

ations

type type methods logical methods proaches
Chronic dermatitis and
. eczema can develop with
Local corticoste-
. . Immunotherapy Use hypo- prolonged exposure;
roids, antihista- . . .
Metals Contact . . (limited use), allergenic early allergen avoidance
. . mines, immu- . . .
(nickel, co- | dermati- allergen elim- | alloys; modify improves outcomes.
. . nosuppressants L L
balt, chro- | tis, atopic (e.q., cyclospo ination, pro- prostheses to Patch testing is gold
mium) dermatitis G-/ CY P biotic therapy avoid direct standard for diagnosis.
rine for severe . .
(adjunct) contact Systemic contact der-
cases) .,
matitis may occur from
dietary exposure.
Anaphylactic shock is
Anaphy Epinephrine (for Replace latex life threa!tenmg,. Stnq
lactic . Immunotherapy . latex avoidance is criti-
. anaphylaxis), gloves with . -
Latex reaction, L . (rare), allergen o . cal. Chronic dermatitis
antihistamines, NS nitrile or vinyl - .
contact . . elimination possible with repeated
o corticosteroids gloves -
dermatitis exposure. Early interven-
tion reduces severity.
Dgntal ma ImmL.mother Select hy- Chronic dermatitis and
terials (com-| Contact . apy (in select . .
. . Local corticoste- poallergenic eczema possible; patch
posites, dermati- - i cases), allergen : . .
. . roids, antihista- S materials; testing and patient
cements, | tis, atopic . elimination, . . . .
. - mines " avoid known history guide material
acrylic res- | dermatitis probiotic thera- -
. . allergens selection
ins) py (adjunct)
Local an- Anaphy- Use aIterna.\tlve Anaphylactic shock risk
. . . . Immunotherapy | anaesthetics; :
aesthetics lactic Epinephrine, L . necessitates emergency
. . . L . (rare), probiotic premedica-

(lidocaine, | reaction, antihistamines, . preparedness. Premed-
. . . therapy (ad- tion protocols S .
articaine, contact corticosteroids . ication and alternative

. o junct) recommended .
benzocaine) | dermatitis agents reduce reactions
by AAE
.. Chronic dermatitis and
Disinfec- Contact . .
. Local corticoste- . Use alterna- eczema possible; patch
tants (ch- dermati- - i Allergen elimi- . . . . .
S . . roids, antihista- . tive disinfec- | testing can identify aller-
lorhexidine, | tis, atopic . nation .
- mines tants gens. Alternatives reduce
alcohols) | dermatitis e
sensitization
Polymers Contact . Immunother- Chronic dermatitis and
. . Local corticoste- . Select hy- .
(acrylics, dermati- . . apy (in some . eczema possible; hypoal-
. . . roids, antihista- poallergenic .
biopoly- tis, atopic . cases), allergen lergenic polymers reduce
- mines VR polymers k
mers) dermatitis elimination risk

Notes: Prognosis refers to the assessment of the possible consequences of allergies and their impact on human
health in the absence of effective treatment.

Source: compiled by the author based on [51, 52].




routine due to the relatively high cost
of procedures and the inexpediency
of their implementation for patients
who have not previously been
diagnosed with allergic reactions.
Allergy tests are usually performed
before complex and long-term
treatment, such as implantation or
restoration, if there is a history of
allergies, or if an allergic reaction
is suspected during previous
dental procedures. Such diagnostic
measures can substantially reduce
the risk of developing allergies in
patients but do not completely
eliminate it. This study proposed
clinical guidelines for the treatment
of allergies that most often occur
during dental procedures to control
allergic reactions that could not be
avoided.

The problem of allergy occurrence
is common for doctors of all medical
specialities, which provide for
various physical manipulations and
the use of pharmacological drugs,
but allergists and immunologists
are more practically prepared for
such reactions in patients [53-
55]. In similar cases, specialists
in other fields of medicine, in
particular, dentistry, may feel less
confident, especially when an acute
systemic allergic reaction occurs.
This standpoint was confirmed by
Smereka et al. [66], having assessed
the readiness and attitude of
dentists to emergency medical care
in Poland based on a survey of 419
doctors. According to the results of
their study, 55.13% of the survey
participants did not feel competent
in the treatment of anaphylactic
shock. This result is quite high,
as it shows that more than half of
the doctors surveyed may not be
able to cope with its elimination
in the event of a life-threatening
reaction in a patient. After analysing
these indicators, the authors
recommended improving  pre-
graduate and postgraduate training
of medical personnel in emergency
medical care and increasing the
availability of equipment for its
provision in dental offices. Agreeing
with the recommendations of the

authors, itis also worth emphasising
the importance of developing
and implementing clear and
understandable algorithms for the
treatment of allergic reactions, the
use of which will help to increase
the level of confidence of doctors
and increase the safety of dental
procedures.

Additionally, the level of safety
can be increased by reviewing the
mandatory allergy tests before
conducting treatment measures, at
least for sensitivity to those allergens
that can cause anaphylactic shock
[57]. An example of such an
allergen is lidocaine, which, due
to its high efficiency and speed of
action, is the most common of local
anaesthetics, so it is widely used in
dentistry [568]. If the recommended
doses are followed, lidocaine has
low toxicity, which makes it safe
to use, but in rare cases, it can
cause an anaphylactic reaction.
Zhixiang et al. [59], examining
the patterns of lidocaine-induced
anaphylactic shock, analysed the
scientific literature until 2019 and
identified 191 cases of this reaction.
Notably, only 29.8% of people who
developed anaphylaxis had a history
of allergies. The mortality rate was
14.1% and correlated with the time
of onset of the attack and the method
of anaesthesia. These results show
that the majority of patients were
not informed about the presence of
sensitisation to anaesthetics or other
medications. This fact can serve as
an additional argument in favour of
introducing allergy testing before
performing procedures using local
anaesthesia, even for those patients
who have not reported allergic
reactions in the past [60].

Given the frequency of interaction
of dentists with lidocaine as
a potential allergen, it can be
considered that they are at risk of
developing allergic reactions to
this drug. Janas-Nase and Osica
[61] analysed the incidence of
lidocaine allergy in dentists by
evaluating a group of 100 doctors
who experienced anaphylaxis-
like adverse reactions after local
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anaesthesia. According to the
results of tests, lidocaine allergy
was detected in 17% of the study
participants, 13% were diagnosed
with Type | hypersensitivity, 4%
were diagnosed with delayed-type
allergy (lgE-independent), and no
anaphylactic shock reactions were
recorded in this group. These data
indicate that allergic reactions to
lidocaine are quite common among
dentists, but given that they receive
a substantially lower concentration
of the drug during work than
patients, which is also due to
the allergen entering the body,
the risk of anaphylaxis is slightly
lower. It can be agreed with the
recommendations of researchers
regarding the importance of testing
dentists for sensitisation to the most
common potential allergens that
they come into contact with during
their professional activities.

In general, allergies are among
the most common occupational
diseases of dentists. Japundzi¢ and
Lugovi¢-Mihi¢  [62] investigated
the frequency of skin reactions
to latex in dentists and students.
After analysing a survey of
444 participants, 200 of whom
underwent skin spot testing, the
researchers determined that 56.1%
of respondents complained of skin
damage, 37% reported lesions on
the hands and fingers in the form
of erythema, and 29% reported
periodic dry skin. Of the 200 allergy
samples, 7% of the participants
tested positive. This percentage
distribution between survey and
test results may indicate that
the skin manifestations reported
by the study participants were
mainly related to the duration of
use of medical gloves, resulting in
discomfort and skin damage. The
authors’ thesis on the importance
of conducting allergy tests can
be agreed with since they allow
confirming or refuting suspicions of
allergies and determining the best
methods of therapy, depending on
the true causes of skin reactions.

The main directions in the
treatment of allergic reactions
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are personalised treatment and a
comprehensive interdisciplinary
approach [63]. Both areas have high
prospects, as they allow considering
the individual characteristics of each
patient, identifying and assessing
risks, and minimising or completely
eliminating the symptoms and
causes of allergies. Depending on
the severity and manifestations of
an allergic reaction, an allergist-
immunologist, dermatologist,
otolaryngologist, gastroenterologist,
pulmonologist, and cardiologist
may be involved in its treatment
[64-66]. At the research level, it is
very important to involve engineers
and developers whose activities are
aimed at finding new and modifying
existing materials to improve the
characteristics of biocompatibility
and hypoallergenic [67].

Adachi et al. [68] presented
the most extensive plan for
implementing an interdisciplinary
approach, publishing a strategic plan
to combat allergies until 2030. This
plan is based on the Basic Law of
Japan on measures against allergic
diseases and provides for the
implementation of the main tasks,
which include providing preventive
treatment, and an interdisciplinary
and international approach to the
search for new therapeutic methods.
The main drivers of implementation
of this plan in the life of researchers
are: allergists, dentists, veterinarians
and representatives of other medical
specialities; scientists who conduct
clinical research with the support
of pharmaceutical companies and
medical devices; manufacturers
of food products, and medical and
household appliances; patients,
their immediate environment,
and the general public [69, 70].
Notably, such a plan has not yet
been presented by any of the
countries. Its implementation
is quite a complex and time-
consuming process, but successful
implementation will fully justify the
resources spent since it will have
a substantial impact on improving

the level of individual and public
health. Agreeing with the plan of
Japanese authors, it is worth adding
that its theoretical construction is
quite universal and can be used
by other countries, considering
amendments formed on the basis
of their own regional characteristics,
as well as scientific, technical, and
economic capabilities. Part of such
planning can be the construction
of an extended algorithm for the
diagnosis and treatment of allergies
in dentistry using the analysis of
the mechanisms of development of
allergic reactions and evaluation of
the effectiveness of existing methods
of their treatment conducted in this
study.

Conclusions

Modern dentistry uses many
materials and pharmaceuticals that
may contain potential allergens.
Depending on the biological
mediators, there are two types of
mechanisms for the development
of allergic reactions — immediate-
type reactions (IgE-mediated)
and delayed-type reactions (cell-
mediated). Immediate reactions
develop within a few minutes or
hours and provoke symptoms
of wvarying intensity, including
life-threatening  conditions. The
mechanism of development of
reactions of this type is the release
of a large number of inflammatory
mediators (histamine, serotonin,
etc.), which occurs due to the
degranulation of mast cells,
triggered by the binding of the
allergen to specific IgE antibodies
that were produced by the immune
system in response to the first
contact with it. Allergens that cause
immediate reactions in dentistry
include anaesthetics (lidocaine,
articaine), antibiotics, latex, nickel,
amalgam, and acrylic resins.

Delayed-type allergic reactions
develop within a few days after
contact with the allergen. This delay,
in  comparison with immediate

reactions, is explained by the fact
that the allergic reaction is mediated
by T-lymphocytes, some of which,
after recognising the allergen, turn
into effector T-helpers of Type |,
which secrete cytokines to stimulate
the inflammatory response, and the
other part —to cells that “remember”
this antigen. In response to
repeated contact, T-helpers activate
macrophages, neutrophils, and other
cells of the immune system, which
in turn secrete other inflammatory
mediators - interferon-gamma,
tumour necrosis factor-alpha, etc.
Delayed reactions in dentistry are
provoked by metals in prostheses
or orthodontic structures (nickel,

cobalt, chromium), composite
materials (methacrylic, fillers,
pigments, acrylic resins, etc.),

cements, gutta-percha.

The main difference between
true allergies and pseudo-allergies
in dentistry is the mechanism of
their development — unlike allergic
reactions, pseudo-allergies release
inflammatory mediators, affecting
mast cells with their own toxic
action without the mediation of the
immune system.

The main allergy treatments used
in dentistry are pharmacotherapy,
immunotherapy, probiotic therapy,
and dental approaches. Considering
the mechanisms of development of
allergic reactions, the effectiveness
and limitations of treatment
methods, in this study, clinical
recommendations for the treatment
of allergic reactions were formed,
which can be used in the clinical
practice of dentists.

One of the main directions for
continuing research in this area
may be to build a theoretical
treatment model that will contain
clear instructions for the diagnosis
and treatment of various types of
allergies in dentistry. The limitations
of the study were the lack of an
opportunity to consider all allergens
that cause allergies in dentistry due
to the large amount of materials
used in it.
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