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Abstract

consequences.

Anaphylaxis shock is defined as a sudden, severe allergic reaction that can be life-threatening and typically occurs
within minutes to a few hours following exposure to a triggering substance. While anaphylaxis shock can be a

rare side effect of dental treatments, including sedation and anesthesia, dentists must be prepared to respond
promptly and appropriately to prevent complications such as airway obstruction and cardiac issues. In developing
countries, managing anaphylactic shock presents challenges, often due to low awareness among dentists and

a lack of necessary equipment. Immediate diagnosis and management are crucial in a dental setting when
anaphylaxis shock occurs. Therefore, dental practitioners must be trained to diagnose and manage such situations
effectively. A lack of comprehensive understanding of allergy testing, diagnosis, and management can have serious
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Introduction

Definition of anaphylactic shock and its significance in
dentistry

Anaphylaxis shock is described as a sudden, severe aller-
gic reaction that can be life-threatening, triggered by
the release of mediators from mast cells, basophils, and
inflammatory cells that have been recruited to the site [1].
Anaphylaxis shock is characterized by a variety of signs
and symptoms, either individually or in combination,
that manifest within minutes to a few hours following
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exposure to a triggering substance [1]. Per the 2020
World Allergy Organization (WAO) anaphylaxis shock
guidance, anaphylaxis shock is a severe systemic hyper-
sensitivity reaction that typically occurs quickly and can
potentially be fatal. Severe anaphylaxis shock is identified
by a critical compromise in the airway, breathing, and/or
circulation that has the potential to be life-threatening.
Also, anaphylaxis shock can occur even without typi-
cal skin manifestations or cardiovascular shock [2]. This
reaction can range from mild to moderate to severe, with
most cases being mild. However, it is important to note
that any instance of anaphylaxis shock has the potential
to escalate to a life-threatening situation [1]. The main
pathogenesis of anaphylaxis shock involves an immediate
allergic reaction mediated by immunoglobulin E (IgE).
It is not feasible to measure IgE levels during real-time
clinical diagnosis, making it challenging to definitively
identify an IgE-mediated allergic response. As a result,
the term anaphylaxis shock has historically been utilized
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as a general term that includes both IgE-mediated and
non-IgE-mediated reactions. The world allergy organiza-
tion and the European Academy of Allergy and Clinical
Immunology (EAACI) have put forth a more inclusive
definition by describing anaphylaxis shock as a severe,
life-threatening, generalized, or systemic hypersensitivity
reaction they recommend against using the term anaphy-
laxis shock [3—-5]. Given that the signs and symptoms of
anaphylaxis shock can escalate rapidly, prompt diagno-
sis and timely intervention are crucial in non-hospital
settings [6]. In these scenarios, it is vital to suspect ana-
phylaxis shock, promptly contact emergency medical
services (EMS), and provide of treatment protocols with-
out delay if respiratory or cardiovascular symptoms are
evident, regardless of the presence of skin symptoms.
Furthermore, after managing the acute phase of an ana-
phylactic shock episode, it is crucial to confirm the diag-
nosis of anaphylaxis shock and determine the specific
trigger that caused the reaction [6].

On the other hand, anaphylaxis shock can be a side
effect of dental treatments, including sedation and anes-
thesia. That in this case requires a prompt and appropri-
ate response to prevent complications such as airway
obstruction and cardiac issues. Immediate diagnosis and
management are essential in a dental setting when ana-
phylaxis shock occurs [6].

Once anaphylactic shock does happen, the symptoms
progress rapidly and can result in airway obstruction,
breathing difficulties, cardiovascular collapse, and car-
diac arrest. Therefore, a quick and effective response is
crucial for saving lives [6]. Factors that can lead to ana-
phylaxis shock in the dental office include antibiotics,
chlorhexidine, local anesthetics, general anesthetics,
latex, toothpaste, and iodoform [7]. Antibiotics are one
of the medications that are most likely to trigger anaphy-
laxis shock [8]. Amoxicillin, phenoxymethylpenicillin,
and metronidazole are three antibiotics commonly pre-
scribed in dentistry [9]. Amoxicillin is likely the antibiotic
most commonly linked to anaphylaxis shock. Fatalities
resulting from anaphylactic shock reactions to amoxicil-
lin have been documented [10]. However, anaphylaxis
shock due to chlorhexidine too has been increasingly
reported globally [7]. On the other hand, anaphylactic
shock reactions to local anesthetics prescribed in the
dental setting are extremely uncommon [11]. However,
this reaction is potentially life-threatening in the context
of any factor that may arise in the dental office, and the
dental team must be prepared to respond effectively [7].
Therefore, this review aims to comprehensively evalu-
ate the management of anaphylactic shock in dental
practice, focusing on the importance of rapid diagnosis,
timely intervention with epinephrine, and the identifi-
cation of potential triggers associated with dental treat-
ments. It also aims to enhance the preparedness of dental
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professionals to recognize and respond effectively to ana-
phylactic shock.

Prevalence of anaphylactic shock in dental clinics
The most common systemic complications during den-
tal treatment in dental clinics include vasovagal syncope
(62-63%), angina (12%), hypoglycemia (10%), and sei-
zure (7-10%); anaphylaxis shock with an incidence rate
of only 0.4-2.1%, is considered [12—15]. Dentists are esti-
mated to encounter approximately 0.004 to 0.013 cases
of anaphylaxis shock during dental treatment per year,
suggesting that a dentist is likely to come across a case
of anaphylaxis shock once every 77 to 250 years [14, 15].
The occurrence of perioperative anaphylaxis shock differs
by region and study. The highest estimated occurrence
is 0.01% (1 in 10,000 cases of general anesthesia), with a
mortality rate of 3.8-4.8%, as indicated by studies con-
ducted in the United Kingdom and France [16-18].
However, a study conducted in a developing country
regarding the prevalence of common reactions in a dental
clinic showed that the prevalence of anaphylactic shock
in a dental clinic is very low [19]. Therefore, according
to the studies, the prevalence of anaphylactic shock is
very rare, but, dental practitioners, especially those spe-
cializing in areas such as oral and maxillofacial surgery,
endodontics, and periodontics, should receive proper
training to diagnose and handle such occurrences [20—
23]. Lack of a thorough understanding of allergy testing,
diagnosis, and management can lead to serious conse-
quences [23].

Diagnosis and assessment of anaphylactic shock
Signs and symptoms of anaphylactic shock

One of the challenges faced in dental clinics is the poten-
tial for panic attacks, vasovagal attacks, or syncope to be
misidentified as anaphylactic shock. Consequently, it is
imperative to adhere to established diagnostic guidelines
[7]. Anyway, anaphylaxis shock can develop rapidly and is
typically an immediate life-threatening condition primar-
ily due to respiratory compromise. Early signs and symp-
toms may include a warm sensation, itching (especially in
the armpits and groin), and feelings of anxiety and panic.
These initial symptoms can progress to a red or hives-like
rash, swelling of the face and neck, bronchospasm, and
laryngeal edema [24]. Identifying the causative agent can
help prevent future episodes and guide appropriate man-
agement strategies. For instance, studies have identified
low vitamin D levels as a risk factor for anaphylaxis and
food allergies [25]. The relationship between this vitamin
and immune system function, as well as airway health,
supports the hypothesis that vitamin D may be directly
related to asthma and allergic diseases. This connection
is particularly relevant because vitamin D plays a cru-
cial role in the development and maintenance of lung
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structure and function [26]. Also, in individuals with
ischemic heart disease and dilated cardiomyopathies, the
quantity and density of cardiac mast cells are elevated.
This finding may help clarify why these conditions signif-
icantly increase the risk of fatal anaphylaxis [27]. Table 1
briefly shows the related risk factors for developing ana-
phylactic shock [28].

Diagnostic methods for anaphylactic shock in dental clinics
The timely diagnosis of anaphylaxis shock is crucial in
dental clinics due to the potential for rapid deterioration.
Immediate administration of adrenaline (epinephrine)
is the first-line treatment, and dental professionals must
be trained to recognize symptoms and respond effec-
tively. Studies indicate a significant lack of awareness
among dental practitioners regarding the recognition and
management of anaphylaxis, highlighting the need for
improved training and preparedness in dental settings [6,
29].

+ Clinical diagnosis: Anaphylaxis shock is primarily
diagnosed based on clinical findings. Rapid
onset of symptoms such as respiratory distress,
cardiovascular instability, and skin reactions are
critical indicators. Recognizing these signs is crucial
for immediate management, especially in a dental
setting where such reactions may be life-threatening
[6].

« Serum tryptase measurement: Serum mast cell
tryptase (MCT) levels can be a valuable diagnostic
tool. Elevated levels of tryptase in the blood can
indicate an anaphylactic shock, particularly when
measured within a few hours of symptom onset. This
method helps confirm anaphylaxis shock post-event
and identify the causative agent for future avoidance
[6, 24]. Of course, the ideal time to measure serum
tryptase is considered within three hours but
significant elevations can be found up to six hours or
longer [30].

« Skin testing: Skin tests may be conducted to identify
specific allergens that triggered the anaphylactic

Table 1 The related risk factors in developing anaphylactic
shock [28]
Risk Factors

Known allergies.

Cardiovascular disease.

Substance abuse.

Asthma and other respiratory diseases.

Initial exposure to the allergen by injection (IV medication).

Frequent exposure to the allergen, particularly if exposure is followed
by a long delay and then a re-exposure.

Low vitamin D levels.

IV:intravenous
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shock. These tests can help in the long-term
management of patients by avoiding known allergens
during dental procedures [6, 24].

+ Basophil activation test: This test can assess the
functional response of basophils to specific allergens.
It is not routinely used test in acute settings but can
provide insights into the patient’s allergic profile for
future dental treatments [6].

+ Allergy tests/ local anesthetics: An allergy to local
anesthetics is thought to be a type IV reaction at
rates of between 80 and 90%. This means that the
majority of allergic reactions occur as allergic contact
dermatitis. Hence, allergy tests of local anesthetics
should be performed on patients in whom it is
uncertain if they are allergic, and patients should
undergo dental treatment only after it has been
confirmed that a local anesthetic can be used safely
[31, 32].

Evaluation of anaphylactic shock in dental clinics in
developing countries compared to developed countries
The evaluation of anaphylactic shock in dental clinics in
less developed countries compared to developed coun-
tries reveals significant disparities in knowledge, pre-
paredness, and response protocols. In developed nations,
reports indicate anaphylactic shock to local anesthesia
following dental procedures, with an incidence ranging
from 1 in 3,500 to 1 in 13,000 [21]. Recent studies from
Australia and Norway report incidences of 1 in 10,000
to 1 in 20,000 and 1 in 6,000, respectively [21]. Although
these rates are low, the severe consequences of such reac-
tions necessitate that dentists are well-equipped with the
knowledge and tools to manage them effectively [21].
On the other hand, a study conducted in Chennai, India,
highlighted a troubling lack of knowledge among dentists
regarding anaphylaxis shock management [21]. While
many dentists recognized the symptoms, only 62% pos-
sessed emergency kits, and knowledge of how to adminis-
ter epinephrine was notably low [21]. This underscores a
critical disparity when compared to their counterparts in
developed countries, where dental practitioners receive
more comprehensive training and resources [21]. Despite
theoretical training in Indian dental colleges, dentists in
Chennai demonstrated inadequate preparedness for han-
dling anaphylactic shock emergencies, with most clinics
lacking essential equipment [21]. This lack of experience
could lead to adverse outcomes and potential legal reper-
cussions, as dentists are responsible for managing emer-
gencies within their clinics [33]. In another study that
was done in developing countries like Turkey, the results
showed that only 14% of dentists knew the appropriate
doses of epinephrine for anaphylaxis, 40% understood
how to administer it, and only 27% were familiar with the
proper use of an epinephrine auto injector [34]. These
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Fig. 1 lllustrates the fundamental and essential measures for managing a patient experiencing anaphylactic shock

findings indicate that healthcare workers’ knowledge
and skills regarding anaphylaxis shock management,
particularly concerning the correct use of epinephrine
auto injectors, are insufficient, with most errors occur-
ring during the administration process [34]. On the other
hand, must be acknowledged that there are regional vari-
ations in anaphylaxis shock management protocols [29].
Therefore, these studies highlight the considerable dis-
parities in knowledge and resources that drive the focus
on anaphylaxis shock in developing countries. While
developed nations report low incidences of anaphylactic
reactions due to better training and resources, develop-
ing countries like Turkey face critical gaps that require
urgent attention. Addressing these issues is essential for
enhancing patient safety and improving emergency man-
agement in dental practices.

Management and treatment

Anaphylactic shock management protocols

Given that anaphylaxis shock constitutes a medical
emergency and individuals may develop hypersensitiv-
ity reactions to substances used in dental practice, dental
professionals must stay updated on current management
guidelines [35]. There is a pressing need for educational
programs, both at undergraduate and post-graduate lev-
els, to train dentists in anaphylaxis shock management.
Additionally, dental facilities must be equipped with
necessary emergency medications and equipment [36].
Hence, in facing a patient experiencing anaphylactic

shock, dentists must prioritize their preparedness,
knowledge, and equipment. The first step upon facing
anaphylaxis is to activate emergency medical services
(EMS). Following this, any potential allergens—such as
drugs, dental materials, or latex-containing products—
should be promptly removed from the area. A compre-
hensive evaluation of the patient’s condition is crucial,
focusing on the airway, breathing, circulation, mental
status, and skin condition to confirm the diagnosis. The
patient should be positioned supine, and epinephrine
must be administered intramuscularly in the outer thigh
as soon as possible. Continuous monitoring of vital signs
is essential throughout the process [6]. On the other
hand, prompt diagnosis and timely treatment are vital
in out-of-hospital settings, with immediate administra-
tion of adrenaline also recommended upon suspicion of
anaphylactic shock [6]. Standard life support procedures
should be initiated as needed, including airway man-
agement, oxygen therapy, bronchodilators for broncho-
spasm, IV fluids for hypotension, and interventions for
cardiac issues [29, 37]. Intramuscular adrenaline remains
the primary treatment, while steroids and antihistamines
are considered secondary therapies [37, 38]. In addition
to these medical interventions, it is crucial to control and
manage the anxiety experienced by the patient. Anxiety
can interfere with adherence to treatment protocols and
regular follow-up during the recovery process, ultimately
affecting overall control of the condition [39]. Figure 1
depicts the management protocol for anaphylactic shock.



Kazempour et al. International Journal of Emergency Medicine

Essential drugs for the treatment of anaphylactic shock in
dental clinics

Essential drugs for the treatment of anaphylactic shock
in dental clinics are crucial for ensuring the safety of
patients during dental procedures. The primary medica-
tion required is adrenaline (epinephrine), adrenaline is
the first-line treatment for anaphylaxis shock and must be
administered promptly to be effective. This drug causes
vasoconstriction, increases heart rate, and improves air-
way patency. Dental professionals should be trained to
administer it intramuscularly, especially given the cur-
rent supply issues with adrenaline auto-injectors [7]. The
Resuscitation Council UK and other health authorities
recommend that all dental practices maintain a supply of
adrenaline and ensure that staff are competent in its use.
This includes being able to draw up adrenaline from an
ampoule if auto-injectors are unavailable [7].

Training of dental staff on the management of
anaphylactic shock

Anaphylaxis shock can occur in dental settings due to
various allergens, including local anesthetics, latex, and
medications. Dental professionals must be trained to
recognize symptoms quickly and respond effectively,
following established guidelines such as those from the
Resuscitation Council UK. Immediate administration of
adrenaline (epinephrine) is crucial for survival, and den-
tal staff must be proficient in intramuscular injection
techniques. Furthermore, it is essential to emphasize the
importance of repeating intramuscular adrenaline doses
if symptoms do not resolve [6, 7]. Also, regular simula-
tion training is recommended to prepare dental staff
for managing anaphylaxis shock. Studies have shown
that simulation can significantly improve confidence
and preparedness among dental professionals [6]. The
General Dental Council (GDC) mandates that all den-
tal professionals must be trained in managing medical
emergencies, including anaphylaxis shock. This training
should include up-to-date knowledge on the recognition
and management of anaphylactic shock, ensuring that
staff can act promptly in emergencies [7]. On the other
hand, establishing clear emergency protocols tailored to
individual dental practices is essential. These protocols
should include steps for recognizing anaphylaxis shock,
activating emergency services, and administering adrena-
line [6].

Challenges and obstacles

Lack of resources\equipment and inadequate training
Studies indicate that individuals in developing nations
are significantly affected by oral diseases, with periodon-
tal disease being particularly prevalent. These issues are
exacerbated by poverty, substandard living conditions,
limited health education awareness, and inadequate
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government funding and policies to support an adequate
number of oral healthcare professionals. The World
Health Organization and the World Dental Federation
(EDI) have recognized these challenges and have formu-
lated strategies to address them [40].

In developed countries, clinics or hospitals often ben-
efit from the collaboration of healthcare professionals
from diverse specialties, enabling them to provide com-
prehensive patient care. These institutions are typically
equipped with state-of-the-art technical facilities. How-
ever, in developing countries, health services primarily
focus on offering emergency care or targeted interven-
tions for specific age groups within the population [41].
Regrettably, in numerous countries, human resources,
financial resources, and materials remain inadequate to
adequately address the demand for oral healthcare ser-
vices and ensure universal access, particularly in disad-
vantaged communities. This challenge is prevalent in
both developing and developed countries [41].

On the other hand, there is limited information regard-
ing the management and prevalence of anaphylactic
shock in dental clinics within developing countries. The
available data is sparse and primarily reported at local or
regional levels, lacking integration [16]. However, these
sparse reviews indicate that managing anaphylactic shock
poses challenges, largely attributed to inadequate train-
ing among dentists in this area and a lack of necessary
equipment [36]. Overall, many dentists seem unaware
of proper anaphylaxis shock management protocols and
lack essential medications and facilities for treatment in
their clinics. Studies reveal that while around 72.9% of
dentists recognize adrenaline as the primary treatment
for anaphylactic shock, only 20% have emergency medi-
cations readily available in their offices [30]. This issue is
exacerbated in developing countries due to limited access
to automatic epinephrine injectors [42]. Additionally,
a lack of experience and training in anaphylaxis shock
can lead to unfavorable outcomes [29]. Therefore, there
is a critical need for enhanced training and resources for
dental professionals to better prepare them for emer-
gency situations.

Conclusion

Managing anaphylactic shock in dental clinics requires
increased awareness and the availability of essential
medical equipment, particularly in developing countries
where there is often less focus on these critical factors.
Research indicates significant gaps in the knowledge and
preparedness of dental practitioners in these regions,
despite adherence to established management guide-
lines. Anaphylactic shock can escalate rapidly and is life-
threatening, emphasizing the need for improved public
education, healthcare access, and robust data collection
systems to reduce its global burden. To enhance patient
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safety, dental professionals must stay informed and
ensure their clinics are equipped with necessary medica-
tions for prompt treatment. Collaboration between gov-
ernments and dental associations is vital for developing
training policies that integrate emergency management
protocols into dental education curricula. By addressing
these areas, we can improve the preparedness of dental
professionals and ultimately enhance patient outcomes in
cases of anaphylactic shock.

Limitations

This review acknowledges several limitations. Firstly, the
studies cited vary in methodological quality, with differ-
ences in sample sizes and study designs that may affect
the generalizability of the findings. Additionally, regional
reporting biases may exist, as certain geographic areas
may have different prevalence rates of anaphylactic shock
related to dental treatments. Finally, it is important to
recognize that studies with significant or positive results
are often more likely to be published, which may lead
to an overrepresentation of favorable outcomes in the
literature.

Clinical relevance statement

Anaphylactic shock is a critical emergency in dental
practice, requiring immediate recognition and interven-
tion due to its rapid onset and potentially life-threatening
consequences. Despite its rarity, many dental profes-
sionals lack adequate training and resources to manage
anaphylaxis shock effectively, particularly in developing
countries where emergency protocols are often insuffi-
cient. Previous studies reveal significant gaps in knowl-
edge regarding the identification and treatment of
anaphylaxis, especially concerning the administration of
epinephrine. This study aims to evaluate current manage-
ment practices and advocate for enhanced training and
resource allocation, ultimately improving clinician pre-
paredness and patient safety in dental settings.

Abbreviations

WAO World allergy organization

IgE immunoglobulin E

EAACI  European academy of allergy and clinical immunology
EMS Emergency medical services

UN United nations

HDI Human development index

GNI Gross national income

WHO World health organization

FDI World dental federation

Acknowledgements

The authors would like to express their gratitude to all those involved in this
research at llam University of Medical Sciences and the Clinical Research
Development Unit of Imam Khomeini Hospital affiliated with llam University
of Medical Sciences.

Author contributions
M.SH. and M.K. wrote the main manuscript text and F.SH. prepared Table 1. All
authors reviewed the manuscript.

(2025) 18:57

Page 6 of 7

Funding
Not applicable.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate

In accordance with the journal’s guidelines, the authors declare that this
review article does not involve original research requiring ethical approval,
and all sources have been properly cited to ensure academic integrity.

Competing interests
The authors declare no competing interests.

Received: 1 December 2024 / Accepted: 22 February 2025
Published online: 17 March 2025

References

1. Worm M. Epidemiology of anaphylaxis. Der Hautarzt. 2013,64:88-92.

2. CardonaV, Ansotegui lJ, Ebisawa M, El-Gamal Y, Rivas MF, Fineman S, et al.
World allergy organization anaphylaxis guidance 2020. World Allergy Organ J.
2020;13(10):100472.

3. Johansson S, Bieber T, Dahl R, Friedmann PS, Lanier BQ, Lockey RF, et al.
Revised nomenclature for allergy for global use: report of the nomenclature
review committee of the world allergy organization, October 2003. J Allergy
Clin Immunol. 2004;113(5):832-6.

4. Johansson S, Hourihane JB, Bousquet J, Bruijnzeel-Koomen C, Dreborg S,
HaahtelaT, et al. A revised nomenclature for allergy: an EAACI position state-
ment from the EAACI nomenclature task force. Allergy. 2001;56(9):813-24.

5. TakazawaT,Yamaura K, Hara T, Yorozu T, Mitsuhata H, Morimatsu H, et al.
Practical guidelines for the response to perioperative anaphylaxis. J Anesth.
2021;35(6):778-93.

6. GotoT. Management of anaphylaxis in dental practice. Anesth Prog.
2023;70(2):93-105.

7. Jevon P, Shamsi S. Management of anaphylaxis in the dental practice: an
update. Br Dent J. 2020,229(11):721-8.

8. Blanca-Lépez N, del Plaza-Serdn C, Cornejo-Garcia M, Perkins JA, Canto
JR, Blanca G. Drug-induced anaphylaxis. Curr Treat Options Allergy.
2015;2:169-82.

9. Dental S. Drugs for the management of dental problems during COVID-19
pandemic. Scott Dent Clin Eff Progr. 2020;(April):1-15.

10.  Pumphrey RS, editor. Fatal anaphylaxis in the UK, 1992-2001. Anaphylaxis:
Novartis Foundation Symposium 257; 2004: P116-132. Wiley Online Library.

11. Henderson S. Allergy to local anaesthetic agents used in dentistry-what are
the signs, symptoms, alternative diagnoses and management options? Dent
Update. 2011;38(6):410-2.

12. Smereka J, Aluchna M, Aluchna A, Szarpak £. Preparedness and attitudes
towards medical emergencies in the dental office among Polish dentists. Int
Dent J. 2019;69(4):321-8.

13.  Obata K, Naito H, Yakushiji H, Obara T, Ono K, Nojima T, et al. Incidence and
characteristics of medical emergencies related to dental treatment: a retro-
spective single-center study. Acute Med Surg. 2021;8(1):e651.

14.  Girdler N, Smith D. Prevalence of emergency events in British dental practice
and emergency management skills of British dentists. Resuscitation.
1999;41(2):159-67.

15. Arsati F Montalli VA, Flério FM, Ramacciato JC, da Cunha FL, Cecanho R, et al.
Brazilian dentists’attitudes about medical emergencies during dental treat-
ment. J Dent Educ. 2010;74(6):661-6.

16.  Mertes PM, Ebo DG, Garcez T, Rose M, Sabato V, Takazawa T, et al. Compara-
tive epidemiology of suspected perioperative hypersensitivity reactions. Br J
Anaesth. 2019;123(1):e16-28.

17. Harper N, Cook T, Garcez T, Farmer L, Floss K, Marinho S, et al. Anaesthesia,
surgery, and life-threatening allergic reactions: epidemiology and clinical
features of perioperative anaphylaxis in the 6th National audit project (NAP6).
BrJ Anaesth. 2018;121(1):159-71.



Kazempour et al. International Journal of Emergency Medicine

20.

22.

23.

24.

25.

26.

27.
28.
29.
30.

31.

Mertes PM, Alla F, Tréchot P, Auroy Y, Jougla E. Des réactions anaphylactoides
GdE. Anaphylaxis during anesthesia in France: an 8-year National survey. J
Allergy Clin Immunol. 2011;128(2):366-73.

Mojarrad F, Afzalsoltani S, Davoudi M, Momeni Z. Assessment of knowledge
and attitude of dentistry professors, residents, and interns towards medical
emergencies at the dental faculty of Hamadan university of medical sciences.
JIran Dent Association. 2019;31(2):69-78.

Janas-Naze A, Osica P. The incidence of Lidocaine allergy in dentists: an evalu-
ation of 100 general dental practitioners. Int J Occup Med Environ Health.
2019;32(3):333-9.

Krishnamurthy M, Venugopal NK, Leburu A, Kasiswamy Elangovan S, Nehrud-
has P. Knowledge and attitude toward anaphylaxis during local anesthesia
among dental practitioners in Chennai-a cross-sectional study. Clinical,
cosmetic and investigational dentistry. 2018:117-21.

Bahar E, Yoon H. Lidocaine: a local anesthetic, its adverse effects and manage-
ment. Medicina. 2021,57(8):782.

Cherrez-Ojeda |, Gallardo-Bastidas JC, Borrero GR, Mautong H, Silva PAM, Sar-
fraz Z, et al. Knowledge and attitudes toward anaphylaxis to local anesthetics
in dental practice. BDJ Open. 2024;10(1):28.

Nanavati RS, Kumar M, Modi TG, Kale H. Anaphylactic shock management in
dental clinics: an overview. J Int Clin Dent Res Organ. 2013;5(1):36-9.

Kim S-H, Ban G-Y, Park H-S, Kim S-c, Ye Y-M. Regional differences in vitamin D
levels and incidence of food-induced anaphylaxis in South Korea. Annals of
Allergy, Asthma & Immunology. 2016;116(3):237-43. el.

Sheikh F, Khalig A, Sheikh Q, Al Qahtani A, Al Hashim S. Vitamin D levels in
patients with anaphylaxis with or without asthma compared to the general
population. Int J Aller Medications. 2018;4:031:1-7.

Triggiani M, Patella V, Staiano R, Granata F, Marone G. Allergy and the cardio-
vascular system. Clin Experimental Immunol. 2008;153(Supplement1):7-11.
Worm M, Babina M, Hompes S. Causes and risk factors for anaphylaxis. JDDG:
J Der Deutschen Dermatologischen Gesellschaft. 2013;11(1):44-50.

Maher N, De Looze J, Hoffman G. Anaphylaxis: an update for dental practitio-
ners. Aust Dent J. 2014;59(2):142-8.

Shanmugam G, Schwartz LB, Khan DA. Prolonged elevation of serum tryptase
in idiopathic anaphylaxis. J Allergy Clin Immunol. 2006;117(4):950-1.

Thyssen JP, Menne T, Elberling J, Plaschke P, Johansen JD. Hypersensitivity to
local anaesthetics-update and proposal of evaluation algorithm. Contact
Dermat. 2008;59(2):69-78.

(2025) 18:57

32

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

Page 7 of 7

Tomoyasu Y, Mukae K, Suda M, Hayashi T, Ishii M, Sakaguchi M, et al. Allergic
reactions to local anesthetics in dental patients: analysis of intracutaneous
and challenge tests. Open Dentistry J. 2011;5:146-9.

Shenoy N, Ahmed J, Ongole R, Boaz K, Srikant N. Are dental surgeons pre-
pared for medical emergencies. Int J Biomedical Res. 2013;4(9):461-4.

Arga M, Topal E, Yilmaz S, Erdemli PC, Bigakcr K, Bakirtag A. Healthcare
workersknowledge level regarding anaphylaxis and usage of epinephrine
auto-injectors. Turk J Pediatr. 2021;63(3):372-83.

Bhargava D. Anaphylaxis: an update. J Oral Maxillofac Surg. 2013;12:48-50.
Celik V, GOKMIRZA OZDEMIR P, Beken B, Yucal M, Yazicioglu M. Anaphylaxis
management for dentists: knowledge and preparedness. Asthma Allergy
Immunology/Astim Allerji Immunoloji. 2020;18(3):133-41.

Orhan F, Civelek E, Sahiner UM, Arga M, Can D, Calikaner AZ et al. Anaphylaxis:
Turkish national guideline 2018.2018:1-62.

Muraro A, Roberts G, Worm M, Bild M, Brockow K, Ferndndez Rivas M, et al.
Anaphylaxis: guidelines from the E uropean A Cademy of A Llergy and C Lini-
cal Il mmunology. Allergy. 2014,69(8):1026-45.

Rosa A, Franco R, Miranda M, Casella S, D’Amico C, Fiorillo L, et al. The role
of anxiety in patients with hereditary angioedema during oral treatment: a
narrative review. Front Oral Health. 2023:4:1257703.

Pack AR. Dental services and needs in developing countries. Int Dent J.
1998;48(53):239-47.

Kandelman D, Arpin S, Baez RJ, Baehni PC, Petersen PE. Oral health care
systems in developing and developed countries. Periodontol 2000.
2012;60(1):98-109.

Simons FER. Lack of worldwide availability of epinephrine autoinjec-

tors for outpatients at risk of anaphylaxis. Ann Allergy Asthma Immunol.
2005;94(5):534-8.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Comprehensive management evaluation of anaphylactic shock in dental clinics across developing countries
	﻿Abstract
	﻿Introduction
	﻿Definition of anaphylactic shock and its significance in dentistry
	﻿Prevalence of anaphylactic shock in dental clinics

	﻿Diagnosis and assessment of anaphylactic shock
	﻿Signs and symptoms of anaphylactic shock
	﻿Diagnostic methods for anaphylactic shock in dental clinics
	﻿Evaluation of anaphylactic shock in dental clinics in developing countries compared to developed countries

	﻿Management and treatment
	﻿Anaphylactic shock management protocols
	﻿Essential drugs for the treatment of anaphylactic shock in dental clinics
	﻿Training of dental staff on the management of anaphylactic shock

	﻿Challenges and obstacles
	﻿Lack of resources\equipment and inadequate training

	﻿Conclusion
	﻿Limitations
	﻿Clinical relevance statement
	﻿References


