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Local anesthetics are commonly used drugs that stabilize neuronal membranes and inhibit neural impulses. The most commonly used local anesthetics include lidocaine, bupivacaine, prilocaine, mepivacaine, and articaine. True allergy to local anesthetics is rare, estimated to be less than 1% of reactions. When allergic reactions occur, they are usually type I or IV hypersensitivity responses. Preservatives like PABA and methylparaben, and additives like sulfites and epinephrine, may also cause reactions. Evaluation of local anesthetic allergy involves careful history taking and consideration of various reaction types and potential cross-reactivities.Read less
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	1. Local anesthetic drug
allergy
Dr.  Natasorn Lekuthai
Allergy and Immunology fellowship year 2
 


	2. Local anesthetic drug
•  Local anesthetics stabilize neuronal membranes by inhibiting the ionic movement required for the
transmission of neural impulses.
• Multiple forms including gels, ointments, sprays, solutions and injectable forms.
• The most commonly used drugs in many branches of medicine, especially dentistry, minor surgery, urology,
dermatology, obstetric procedures and orthopedics.
• True allergy to local anesthetics is thought to represent less than 1% of all reactions to local anesthetics.
Immunol Allergy Clin N Am 34 (2014) 525–546
 


	3. • In a  different cohort of perioperative patients investigated in the Danish Anaesthesia Allergy Centre
• no LA-allergic patients (95% CI, 0%-1.8%) were identified over a 10-year period. Extrapolating these
figures the incidence was suggested to be less than 1:1.2 million anesthetized patients.
• When true allergic reactions have been confirmed, the reactions are most commonly the type I anaphylactic
and type IV delayed hypersensitivity responses.
Dent Clin N Am 54 (2010) 655–664
The Journal of Allergy and Clinical Immunology: In Practice 6.4
(2018): 1217-1223.
Local anesthetic drug
 


	4. • It’s shown  that pharmacological, toxic, pseudo-allergic or autonomic reactions are the main reasons of non-
allergic reactions.
• Concomitantly administered agents (preservatives, antiseptic preparations, non-steroidal anti-
inflammatory drugs, antibiotics), as well as the materials and equipment with which patients may have
been in contact during procedures, should be considered as a possible cause of immediate type reactions.
• Drug hypersensitivity related reactions were immediate reactions (urticaria / angioedema, bronchospasm,
laryngeal edema, rhinitis, and systemic anaphylactoid reactions involving hypotension, laryngeal edema,
bronchospasm and/or shock) and non-immediate reactions (maculopapular eruption, fixed drug eruption,
photosensitivity, contact dermatitis, and other reactions) to a prescribed drug.
YILMAZ, İNSU, et al. "Local anesthetics allergy: who should be
tested?." European Annals of Allergy and Clinical Immunology 50.2 (2018).
Local anesthetic drug
 


	5. Local anesthetic drug
•  LA agents are broadly divided into two main groups depending on their chemical structure:
Øamino-ester compounds: benzocaine, procaine, and butacaine;
Øamide compounds: lidocaine, bupivacaine, and prilocaine
British Journal of Anaesthesia 108 (6): 903–11 (2012)
 


	6. • All injectable  local anesthetics are composed of 3 different structural parts:
(a) an aromatic or lipophilic portion, necessary for the drug to penetrate the lipid-rich nerve membrane;
(b) an amino terminus, ensuring solubility in aqueous medium; and
(c) an intermediate chain connecting the aromatic and amino termini. The latter structure divides the
local anesthetic into 2 different groups: esters (-COO-) and amides (-NHCO-). Esters, such as procaine and
tetracaine, are metabolized by plasma pseudocholinesterase.
Anesth Prog 65:119–123 2018
Local anesthetic drug
 


	7. Local anesthetic structure
  



	9. Group of local  anesthetic drugs
known allergen
present in cos
metics, lotions, and
sunscreen.
Amides are metabolized by the liver
and do not form PABA metabolites
Clinical Reviews in Allergy & Immunology (2023)
64:193–205
 


	10. Immunol Allergy Clin  N Am 34 (2014) 525–546
 


	11. Characteristics of most  used LA in
dermatology
An Bras Dermatol. 2020;95(1):82-90
 


	12. Lidocaine
• Lidocaine is  considered the prototype for amide local anesthetics.
• Rapid onset of action I(<1 min) and short duration of efficacy (30-120 min).
• Metabolized by the liver and excreted by the kidneys with 10% unchanged and 80% as metabolites.
• It is the most used injectable anesthetic in dermatological practices.
• The maximum dose of lidocaine allowed for local infiltration in
• adults : 4.5 mg/kg/dose (maximum: 300-350 mg) without epinephrine
7 mg/kg/dose (maximum: 300-500 mg) with epinephrine.
• children : 1.5 to 2.0 mg/kg/dose (maximum: 150mg) without epinephrine
3 to 4.5 mg/kg/dose (maximum: 150 mg) with epinephrine
• This is a Category B medication during pregnancy and its kidney metabolism happens through cytochrome
P450
Immunol Allergy Clin N Am 34 (2014) 525–546
An Bras Dermatol. 2020;95(1):82-90
 


	13. Mepivacaine
• Mepivacaine has  a reasonably rapid onset and medium duration of action (30-120 mins) .
• It is metabolized by the liver. Higher-concentration (4%) mepivacaine causes slight vasoconstriction providing
it with a longer duration of action.
• Adult Maximum dose is 300mg with epinephrine and 500mg without epinephrine.
Children : 4-6mg/kg/dose (maximum: 270mg) without epinephrine
• It is a Category C in pregnancy.
Immunol Allergy Clin N Am 34 (2014) 525–546
An Bras Dermatol. 2020;95(1):82-90
 


	14. Prilocaine
• Prilocaine belongs  to the amide group and its action starts between 5 - 6min. Its duration is intermediary,
which varies from 30 to 120min..
• Metabolized in both liver and kidneys, Therefore, liver and renal diseases may change prilocaine kinetics.
• If doses are higher than 8 mg/kg there must be risk of methemoglobinemia due to its metabolite
ortho- toluidine.
• Avoid in patients with sickle cell anemia, chronic anemia, and hypoxia and in patients taking high doses of
acetaminophen or phenacetin
• Its maximum allowable dose is 5.7-8.5mg/kg/dose (maximum of 400mg) without epinephrine and 600 mg
with it.
Immunol Allergy Clin N Am 34 (2014) 525–546
An Bras Dermatol. 2020;95(1):82-90
 


	15. Articaine
• Articaine is  an amide with unique structures including a thiophene ring that enhances its lipid solubility and
an additional ester group allowing hydrolysis in the plasma as well as in the liver. This structure allows for
less systemic toxicity, especially with repeated doses.
• Rapid onset start at 2-4min and duration similar to that of lidocaine (30-120 min).
• Metabolised by liver
• Its maximum dose is
Adult : 7 mg/kg/dose (350 mg) without epinephrine and 500 mg with epinephrine.
Children over 4 years is 7 mg/kg/dose.
• Category C in pregnancy
Immunol Allergy Clin N Am 34 (2014) 525–546
An Bras Dermatol. 2020;95(1):82-90
 


	16. Bupivacaine
• Bupivacaine is  4 times more potent than lidocaine, mepivacaine, and prilocaine and has a longer duration
of action than lidocaine. It is often administered when long-term pain control is needed, such as extraction
of impacted third molars or surgical wound sites.
• Action start is slower than that of lidocaine (5-8 min) and its duration is longer than lidocaine’s (2-4h).
• Its safety for the pediatric population remains poorly established.
• The maximum dose in adults is 2 mg/kg/dose (175 mg in a single dose) or 400mg/24h without epinephrine -
it is possible using doses up to 225mg with epinephrine.
• Bupivacaine has cardiotoxic potential; therefore, it is necessary being cautious with patients using beta-
blockers or digoxin.
• It is a Category C in pregnancy.
Immunol Allergy Clin N Am 34 (2014) 525–546
An Bras Dermatol. 2020;95(1):82-90
 


	17. Procaine
• Procaine (Novocaine)  was one of the commonly used benzoic acid esters.
• Procaine is an ester-type anesthetic whose action starts within 5 min and its duration is short (30-60 min).
• The maximum dose for
• adults is 10 mg/kg/dose (350-500 mg) without epinephrine and 14 mg/kg/dose (600 mg) with it.
• It is metabolized in the plasma by the enzyme pseudocholinesterase through hydrolysis into para-amino
benzoic acid (PABA), which is then excreted by the kidneys into the urine.
• It is a Category C in pregnancy.
An Bras Dermatol. 2020;95(1):82-90
 


	18. Tetracaine
• Tetracaine is  an amino-ester class local anesthetic.
• Its most common use today is as a topical ophthalmic anesthetic for short procedures on the surface of
the eye, as well as the ears and nose.
• It is recommended not to exceed 1.5 to 3 mg/kg of actual patient weight for dosing.
 


	19. Preservatives :PABA and  Methylparaben
• Amino-ester compounds are derivatives of para-amino benzoic acid (PABA), a common additive in lotions,
cosmetics, and sunscreens. It is hypothesized that previous exposure to such PABA- containing products
can potentially sensitize a susceptible individual to amino-ester based LA agents.
• Methylparaben, a preservative agent used in both ester and amide LA preparations, is also
metabolized to PABA.
• Methylparaben is metabolized to compounds similar to PABA and can cause anaphylactoid reactions.
Consequently, the Food and Drug Administration has mandated its removal from dental cartridges and
epidurals. Methylparaben is not found in single-dose vials.
British Journal of Anaesthesia 108 (6): 903–11 (2012)
Clinical Reviews in Allergy & Immunology (2023) 64:193–205
 


	20. Preservatives :PABA and  Methylparaben
 


	21. • antioxidants that  release sulfur dioxide, an active component, which may help stabilize epinephrine in local
anesthetic solutions.
• Metabisulfite, sodium bisulfate, or potassium bisulfite.
• Metabisulfites may cause non–IgE-mediated hypersensitivity reactions, characterized by rhinitis, rash,
headache, dyspnea, and cramping.
• Most reactions to sulfites are seen in individuals with asthma.
Dent Clin N Am 54 (2010) 655–664
Preservatives :Sulfites
 


	22. • Epinephrine (adrenaline)  is a vasoconstrictor often associated with local anesthetics (1-2:100.000).
• It allows slower systemic reabsorption of the anesthetic by prolonging its effect, reducing its plasmatic
peak and promoting hemostasis.
• Carefully used in patients treated with beta blockers or in the ones with cardiovascular diseases, peripheral
vascular diseases, severe hypertension, pheochromocytoma and hyperthyroidism.
• Epinephrine addition to local anesthetics also proved to be safe in terminal vascularization sites such
as dactyls, hands, feet and genital area.
• Category C in pregnancy and its alpha-adrenergic property can cause vasoconstriction in plexus blood from
the placenta. However, its use in pregnant women is safe at low doses, since its vasoconstrictor effect limits
its systemic absorption and transference to the placenta.
An Bras Dermatol. 2020;95(1):82-90
Epinephrine
 


	23. Topical anesthetic drug
•  Lidocaine ,Lidocaine at 4%,5% : most common use
• It belongs to the amide group, which makes this anesthetic less allergenic.
• Category B in pregnancy but close attention to lactating, due to its excretion in breast milk
• absorption changes based on the location and extent of the treated area.
• Toxic levels of this substance (>5 g/mL) lead to cardiovascular and central nervous system disorders
• Combination form :
• Lidocaine 2.5% + prilocaine 2.5% (EMLA® )
• Lidocaine 7% + tetracaine 7% (Pliaglis® )
An Bras Dermatol. 2020;95(1):82-90
 


	24. Maximum dosages of  commonly used LA
Bahar,E.;Yoon,H. Lidocaine: A Local Anesthetic, Its Adverse Effects and Management.
Medicina2021,57,782.
 


	25. High suspicious for  true immediate
hypersensitivity
Clinical Reviews in Allergy & Immunology (2023) 64:193–205
• Cutaneous or mucosal involvement with associated prutitis
• Reaction within 30 min (up to 2 h) of administration
• Persistent symptoms or that worsen until treatment (as opposed to non-allergic reactions which
spontaneously resolve within minutes.
• Response to antihistamines, bronchodilators, steroids, and epinephrine
• Elevated tryptase level
 


	26. Risk factors in  pediatrics
Suleyman, Ayse, Zeynep Tamay, and Nermin Guler. "Risk factors for immediate-type local
anesthetic hypersensitivity reactions in pediatric patients: a retrospective case-control
study." Journal of Asthma and Allergy (2022): 453-460.
 


	27. History taking
1. Type  of procedure performed at time of reaction
2. Timing of administration of local anesthetic in relation to symptom development
3. Complete review of systems of the reaction
4. Type, amount, and concentration of the local anesthetic used
5. Whether the local anesthetic contained epinephrine
6. Patients’ medical history, particularly kidney, liver, cardiac, and psychiatric history
Immunol Allergy Clin N Am 34 (2014) 525–546
 


	28. Immediate hypersensitivity reactions
•  Generalized urticaria, hypotension, bronchospasm, angioedema, and/or anaphylaxis within seconds to
minutes after exposure.
• Cross-reactivity for immediate hypersensitivity reactions to LA has not been well established.
• For esters, PABA may be the culprit. Other haptens and hapten–carrier conjugates may exist but have not yet
been identified.
Clinical Reviews in Allergy & Immunology (2023) 64:193–205
 


	29. Clinical Reviews in  Allergy & Immunology (2023)
64:193–205
Since LA are too small to be antigenic (low
molecular weight of 200–300 DA), LA drug
immunogenicity is thought to be via sensitization of a
hapten–carrier complex. The LA drug or one of its
metabolites acts as a hapten binding to an
endogenous or exogenous peptide to form a complex
that functions as an allergen.
Directly binds to immune receptors such
as HLA or T cell receptors
binds receptors and stimulates
inflammatory pathways such as
complement activation and
antibody-independent mast cell and
basophil degranulation.
 


	30. Delayed-type hypersensitivity Reactions
•  Uncommon
• Localized erythema, induration, edema, and pruritus ,eczematous rash.
• Additional delayed type IV LA drug reactions have been described in case reports, including a rare case of
lidocaine-induced erythema nodosum and erythema multiforme.
• Other severe delayed hypersensitivity reactions such as SJS, AGEP, or DRESS syndrome have not been
described in the literature in association with LA use.
• For delayed hypersensitivity reactions, cross- reactivity has been identified among esters due to PABA .
Cross-reactivity among amides is less consistent. Some authors have suggested that there may be additional
cross-reactivity between LA drugs that have a meta-xylene aromatic ring, which is found in lidocaine,
mepivacaine, and bupivacaine.
Clinical Reviews in Allergy & Immunology (2023) 64:193–205
 


	31. Delayed-type hypersensitivity reaction:  allergic
contact dermatitis
• The late hypersensitivity reaction includes allergic contact dermatitis.
• According to the retrospective study by To et al., who assessed 1819 patients subjected to patch test in
Canada, its incidence reaches 2.4%. Benzocaine is the most common allergen (45%), which is followed by
lidocaine (32%) and dibucaine (23%).It is estimated that its incidence reaches 3.4% in the United States.
• The clinical frame 24 and 48 h after the exposure to the agent is featured by erythema, edema, peeling,
infiltration, blistering and skin crusting. The symptoms include burning and itching.
• Patients who present patch test positive for lidocaine must be subjected to intradermal injection of
0.1% lidocaine to confirm allergic contact dermatitis due to the substance. Other local anesthetics must be
also tested.
An Bras Dermatol. 2020;95(1):82-90
 


	32. To D, Kossintseva  I, de Gannes G. Lidocaine
contact allergy is becoming more prevalent.
Dermatologic Surgery. 2014 Dec 1;40(12):1367-72.
 


	33. Topical anesthetic drug  toxicity
• Local reactions : erythema, pallor and edema.
• Should not be directly applied to the eyes, oral mucosa and internal auditory canal due to the risk of
triggering local irritation.
• Systemic reaction, such as methemoglobinemia, central nervous system dysfunctions and cardiotoxicity,
although rare, can happen.
• Methemoglobinemia is a particular concern for the pediatric population, because of the immature
metabolism of methemoglobin in children under 3-month-old. This condition can be triggered by EMLA®
use, since prilocaine has the potential to prevent oxygen transport by hemoglobin.
• Methemoglobin levels from 15% to 30% result in cyanosis. Levels from 30% and 50% result in dyspnea,
tachycardia and headache. Levels higher than 50% cause lethargy and coma.
An Bras Dermatol. 2020;95(1):82-90
 


	34. Other systemic symptoms
•  The most common systemic symptom was cardiovascular system reaction, which manifested as
palpitation, cardiac arrhythmia, tachycardia, hypotension or hypertension in 89 patients (18.2%).
• Central nervous system toxicity
• unopposed central nervous system excitation including agitation, auditory changes, and metallic taste, followed by seizures,
then drowsiness, coma, or respiratory arrest along with cardiac depression (i.e., bradycardia, arrhythmia, and hypotension)
• These symptoms could be a result of LA systemic toxicity due to
• high plasma levels of LA because of accidental intravascular injection,
• high LA dosage,
• personal susceptibility or associated illnesses such as myocardial disease could decrease personal tolerance to LA, leading
to increased possibilities of adverse reactions
• Also, other reported associated illnesses, such as liver disease, thyroid disease and diabetes, could influence a patient’s
tolerance to LA or alter pharmacokinetics and distribution of LA.
Journal of Dermatology 2013; 40: 522–527
 


	35. Other non-allergic Reactions
•  The most frequently reported non-allergic causes associated with LA are toxicity, vasovagal reactions,
anxiety, and adverse effects of the vasoconstrictors ( epinephrine) commonly compounded with LA.
• Local anesthetic systemic toxicity can also occur with large doses or intravascular injection.
• Typical submucosal or subcutaneous administration does not result in toxic serum levels .
• Since esters are metabolized by cholinesterase, patients with pseudocholinesterase deficiency are at
increased risk for toxic effects to ester LA.
Clinical Reviews in Allergy & Immunology (2023) 64:193–205
 


	36. Overdose toxicity
• CNS:  tongue numbness, tinnitus, light-headedness, metallic taste, nystagmus, confusion, tremors,
agitation, seizures, coma, and respiratory arrest
• CVS : tachycardia, arrhythmias, and hypertension that can further progress to late toxicity symptoms such
as bradycardia, cardiac depression, cardiovascular collapse, and asystole.
 


	37. Pharmacological side effects  of LA and
Epinephrine
Trautmann, Axel, Matthias Goebeler, and Johanna Stoevesandt.
"Twenty years' experience with anaphylaxis-like reactions to local
anesthetics: genuine allergy is rare." The journal of allergy and
clinical immunology: in practice 6.6 (2018): 2051-2058.
 


	38. • Purpuric lesions  have been reported with the use of EMLA cream, a eutectic mixture of 1:1 prilocaine and
lidocaine and are hypothesized to be a result of direct toxicity of LA to blood vessels.
• Methemoglobinemia, which causes cyanosis from dysfunctional oxygen binding and delivery to tissues, has
also been described with benzocaine, prilocaine, lidocaine, and articaine. This is more common in infants
and young children or older adults, as well as people with hemoglobinopathies or glucose-6-phosphate
dehydrogenase (G6PD) deficiency.
Other non-allergic Reactions
Clinical Reviews in Allergy & Immunology (2023)
64:193–205
 


	39. British Journal of  Anaesthesia 108 (6): 903–11 (2012)
 


	40. OTC products containing  lidocaine
To D, Kossintseva I, de Gannes G. Lidocaine contact allergy is
becoming more prevalent. Dermatologic Surgery. 2014 Dec
1;40(12):1367-72.
 


	41. Skin prick test  and intradermal test
• Easy and safe
• The negative predictive value of LA skin testing seems to be close to 100% because we have seen no
objective anaphylactic reactions during subcutaneous provocation testing in skin test negative individuals.
• Intradermal test
• High false positive (8-15%) due to painful procedure, primary irritant effect
• Positive skin reactions at the “screen” concentration of 1:10 were considered as “irritative” if subsiding
on further dilution. Wheal-and-flare reactions persisting at dilutions of 1:100 were assessed as “allergic.”
• Intradermal skin testing with LA dilutions of 1:10 has a specificity of 94.5% and may therefore produce
false positive test reactions.
• Consequently, allergists can perform intradermal LA skin testing only with 1:100 diluted LA solutions.
British Journal of Anaesthesia 108 (6): 903–11 (2012)
Trautmann, Axel, Matthias Goebeler, and Johanna Stoevesandt.
"Twenty years' experience with anaphylaxis-like reactions to local
anesthetics: genuine allergy is rare." The journal of allergy and
clinical immunology: in practice 6.6 (2018): 2051-2058.
 


	42. • The negative  predictive value of IDT (at a dilutions of 1:100) for immediate-type reaction was high (97.56%).
The presence of cross-reactivity within the amide group LAs and co-occurrence of immediate and delayed-
type reactions were also demonstrated.
Journal of Asthma and Allergy 2021:14 47–58
Skin prick test and intradermal test
 


	43. Skin test concentration
The  Journal of Allergy and Clinical Immunology: In Practice, Volume 6,
Issue 4, 1217 - 1223
 


	44. Clinical Reviews in  Allergy & Immunology (2023)
64:193–205
 


	45. Titrated provocations comprised  an NaCl
placebo injection followed by LA doses of
1/100, 1/10, and 1/1 with 45-minute intervals.
Full-dose provocations were carried out with
an NaCl placebo injection and LA dose 1/1
lidocaine (n 1⁄4 123 [63%]), mepivacaine (n
1⁄4 25 [13%]), articaine (n 1⁄4 16 [8%]),
prilocaine (n 1⁄4 15 [8%]), bupivacaine (n
1⁄4 14 [7%]), and ropivacaine (n 1⁄4 2
[1%]).
Another allergen was confirmed in 10% (n 1⁄4 17) of the patients. The
following allergens were confirmed on investigation: antibiotics (n 1⁄4
7), acetylsalicylic acid (n 1⁄4 3), diclofenac (n 1⁄4 2), glucocorticoid (n
1⁄4 2), latex (n 1⁄4 1), sodium hypochlorite (n 1⁄4 1), and contrast
media (Iomeprol, n 1⁄4 1).
Risk of Immediate-Type Allergy to Local Anesthetics Is Overestimated—Results from 5 Years of Provocation Testing in a Danish Allergy Clinic.Th
Journal of Allergy and Clinical Immunology: In Practice, Volume 6, Issue 4, 1217 - 1223
 


	46. Subcutaneous challenge test
•  Gold standard for confirmation of true IgE-mediated allergy to LA.
• Low-risk patients (no skin symptoms, no comorbidity, and rapid spontaneous recovery) could undergo
subcutaneous placebo-controlled full-dose provocation with the culprit LA without previous skin testing
• High-risk patients (clear allergy symptoms, severe reactions, and important comorbidity), skin testing should
precede a titrated SCP and systematic testing of other allergens with simultaneous exposure such as latex,
disinfectants, and antibiotics should be performed.
• Subcutaneous administration of physiological saline solution as a placebo control may be considered for
anxious patients with a high likelihood of anxiety-related subjective reactions.
British Journal of Anaesthesia 108 (6): 903–11 (2012)
The Journal of Allergy and Clinical Immunology: In Practice, Volume 6,
Issue 4, 1217 - 1223
 


	47. • The protocols  for graded challenge increase typically from 0.1 to 0.5 mL to a final dose of 1 mL or 2 mL
• A placebo challenge with normal saline was added in many protocols which could help clarify nonspe- cific
reactions
• Subcutaneous injections of undiluted LA (eg, 10 mg/mL articaine or 10 mg/mL mepivacaine) were
administered every 30 min at incremental volumes of 0.1, 0.2, 0.5, 1.0 and 2.0 mL into the outside of the
upper arm, yielding a cumulative dose of 3.8 mL (eg, 38 mg of articaine or 38 mg of mepivacaine).
Clinical Reviews in Allergy & Immunology (2023) 64:193–205
Inflammation at the injection site is the only indicator of allergic hypersensitivity. Contact Dermatitis.
2019;80: 118–124
Subcutaneous challenge test
 


	48. Patch testing
• Delayed  reading of provocation skin testing and patch testing has both been used for the evaluation of
delayed hypersensitivity reactions to LA.
• Patients should be screened for delayed hypersensitivity risk factors, including a strong history of contact
dermatitis and a report of delayed reaction to prior LA drug use
• The T.R.U.E commercial patch testing
Clinical Reviews in Allergy & Immunology (2023)
64:193–205
 


	49. Serum tryptase/BAT/LTT
• Serum  trytase and BAT/LTT : no evidence support
• LA-specific IgE measurement is not validated, and BAT remains an experimental tool with unknown diagnostic
sensitivity and specificity.
Trautmann, Axel, Matthias Goebeler, and Johanna Stoevesandt. "Twenty years' experience with anaphylaxis-like
reactions to local anesthetics: genuine allergy is rare." The journal of allergy and clinical immunology: in
practice 6.6 (2018): 2051-2058.
 


	50. Clinical Reviews in  Allergy & Immunology (2023)
64:193–205
 


	51. Example of desensitization  protocol
Clinical Reviews in Allergy & Immunology (2023)
64:193–205
 


	52. Cross reactivity between  LAs
• Amide compounds are increasingly preferred in clinical practice as reactions to these agents are considered
to be less common than the amino-ester group.
• Cross-reactivity between the amide and ester groups and among amides have only are case reports.
• Cross-reactions may not always occur among amide group LAs, and that allergic reactions may be associated
with different antigenic epitopes. This situation shows that another amide chain containing drug can be used
as an alternative for LA testing.
British Journal of Anaesthesia 108 (6): 903–11 (2012)
Dent Clin N Am 54 (2010) 655–664
YILMAZ, İNSU, et al. "Local anesthetics allergy: who should be tested?." European Annals of
Allergy and Clinical Immunology 50.2 (2018).
 


	53. A 43-year-old female  patient
• diagnosed anaphylactic reaction to lidocaine over 5 years earlier.
• patient’s allergist declined to test for ester-type local anesthetics. Therefore, treatment
with ester local anesthetics, such as chloroprocaine or tetracaine, was not considered.
• The patient had received dental treatment in the past at another hospital under
general anesthesia. The patient was hoping to avoid general anesthesia if possible.
 


	54. 10 mL of  1% DPH with
1:100,000 epinephrine.
• DPH has historically also been successfully used as a local
anesthetic in dentistry.
• Welborn and Kane first reported use of DPH to perform a
mandibular block in 25 patients requiring third-molar
extraction.
• Uckan and Guler achieved adequate anesthesia with DPH
in 16 patients requiring extractions.
• Efficacy of DPH was compared to that of prilocaine in their
study.
• Adequate pulpal anesthesia was achieved with DPH
• prolonged onset and decreased duration of effect.
 


	55. Neuromuscular blocking
agents
  


	56. General anesthetic drugs  :NMBAs
• NMBAs represent the class of drugs most commonly implicated in perioperative anaphylaxis, although
striking differences can be observed between countries.
• Reactions are almost exclusively IgE mediated and can be by MPGRX2 or direct mast cell activation.
Delayed allergic reactions have been described on rare occasions and concern only suxamethonium.
• In one of the largest reports, perioperative anaphylaxis was evaluated over an 8-year period from 1997 to
2004 using a combined analysis of 3 different French databases. Among the 1816 patients with IgE–mediated
reactions, the most common cause for these allergic events were NMBAs (58%, n=1067)
Immunol Allergy Clin N Am 34 (2014) 525–546
 


	57. • NMBAs are  quaternary ammonium compounds structurally related to acetylcholine.
• The steroidal compounds (pancuronium, vecuronium, rocuronium) and the benzylisoquinolinium substances
(atracurium, cisatracurium, mivacurium)
Current Allergy and Asthma Reports 2004, 4:7–16
Neuromuscular blocking agents
 


	58. Neuromuscular blocking agents
  




	61. • There is  a broad consensus to consider succinylcholine as an agent with a high risk of anaphylaxis in the
literature, whereas pancuronium and cis-atracurium are the NMBAs associated with the lowest incidence.
• The apparent increased risk of allergic reactions to succinylcholine and rocuronium. The flexibility of the
chain between the ammonium ions and the distance between the substituted ammonium ions might
be of importance to favor cross-linking of IgEs bound at the surface of effector cells.
Immunol Allergy Clin N Am 34 (2014) 525–546
Prevalence of hypersensitivity
 


	62. Cross-reactivity of NMBAs
•  Structure-activity studies have long established that these substituted ammonium ions were the
complementary allergenic sites involved in specific IgE recognition.
• This finding explains the frequent cross- reactivity between the different NMBAs observed in 60% to
70% of patients allergic to NMBAs identified by skin testing.
• Cross-reactivity to all NMBAs is unusual but seems to be more frequent when an aminosteroid NMBA is
involved in the initial reaction rather than a benzylisoquinoline-derived NMBA.
Immunol Allergy Clin N Am 34 (2014) 525–546
 


	63. British Journal of  Anaesthesia 110 (6): 981–7 (2013)
 


	64. Rocuronium has a  higher rate of IgE-mediated anaphylaxis compared with vecuronium, a result that is
statistically significant and clinically important. Cisatracurium had the lowest rate of cross-reactivity in
patients who had previously suffered anaphylaxis to rocuronium or vecuronium.
British Journal of Anaesthesia 110 (6): 981–7 (2013)
 


	65. • A substantial  proportion of patients with NMBA IgE-mediated anaphylaxis have never been exposed to
muscle relaxant before, suggesting that there must be environmental factors that play a role in cross-
sensitizing patients against NMBAs.
• Because compounds containing tertiary and/or quaternary ammonium groups occur widely in the human
environment in drugs, cosmetics, and disinfectants, sensitization to NMBAs may occur via these sources.
• Hairdressers has demonstrated a significant increase in IgE sensitization to NMBAs and quaternary
ammonium ion compounds, suggesting that repetitive exposure to quaternary ammonium compounds
used in hairdressing is a risk factor for NMBAs sensitization.
Immunol Allergy Clin N Am 34 (2014) 525–546
Clinical & Experimental Allergy, 2013 (43) 1256– 1262.
Neuromuscular blocking agents
 


	66. • Overall, 167  cases were matched with 334 controls.
• NMBA-related anaphylaxis was significantly associated with pholcodine consumption (odds ratio 4.2; 95%
confidence interval 2.3e7.0) and occupational exposure to quaternary ammonium compounds (odds
ratio 6.1; 95% confidence interval 2.7e13.6), suggesting that apart from pholcodine, other environmental
factors can also lead to sensitisation to NMBAs.
• Pholcodine and quaternary ammonium sIgEs had a high negative predictive value (99.9%) but a very low
positive predictive value (<3%) for identifying NMBA-related reactions.
British Journal of Anaesthesia, 131 (1): 150-158 (2023)
 


	67. Immediate hypersensitivity
• Immediate  hypersensitivity reactions involving an NMBA are not always immune mediated.
• A direct nonspecific mast cell and basophil activation leading to histamine release has been reported
with the use of D-tubocurarine, atracurium, mivacurium, and rapacuronium.
• There is not always a clear correlation between circulating histamine levels and the resulting symptoms,
particularly for bronchospasm. Reactions resulting from direct histamine release are usually less severe than
IgE-mediated reactions
• Obese males with a history of cardiovascular disease receiving ongoing beta-blocker treatment and
undergoing surgery in an emergency setting were at high risk of a fatal outcome after NMBA-induced
anaphylaxis
Immunol Allergy Clin N Am 34 (2014) 525–546
Fatal anaphylaxis with neuromuscular blocking agents: a risk factor and
management analysis. Allergy 2014; 69: 954–959.
 


	68. Current Opinion in  Immunology 2021, 72:65–71
 


	69. Other adverse reaction  of NMBA
Malignant hyperthermia
• The prevalence of malignant hyperthermia is 0.002% in adults and 0.006% in children. It is a rare genetic
disorder triggered by exposure to depolarizing NMBAs (succinylcholine) and inhalation of halogenated
anesthetics, with a spontaneous mortality rate of 80% .
• 50% of all cases, the mutation is autosomal dominant, with one of eight potential mutations in the
ryanodine receptor. Associated hereditary muscle disorders are central core disease and King-Denborough
syndrome.
• It results in an excessive, uncontrolled release of calcium from the sarcoplasmic reticulum of skeletal
muscle, elicited by the offending agent. As a consequence, skeletal muscle acutely and unexpectedly
increases its oxygen consumption and lactate production, resulting in greater heat production, respiratory
and metabolic acidosis, muscle rigidity, sympathetic stimulation, and increased cellular permeability.
Current Allergy and Asthma Reports 2004,
4:7–16
 


	70. • Early features  of malignant hyperthermia are tachycardia, cyanosis, muscle stiffness, fever, cardiac
dysrhythmias, unstable blood pressure, and myoglobinuria. Treatment involves rapid cooling, 100%
oxygen administration, acidosis control, and intravenous dantrolene administration.
• Patients with progressive muscular dystrophy, such as Duchenne and Becker dystrophies, might
present with acute rhabdomyolysis or mimic malignant hyperthermia following the administration of
succinylcholine and halogenated anesthetics. The hypersensitivity is considered to be due to an increased
resting intracellular concentration of calcium.
Other adverse reaction of NMBA
Current Allergy and Asthma Reports 2004,
4:7–16
 


	71. Myotonias and masseter  spasm
• Myotonic reactions following succinylcholine administration have been observed in hereditary disorders of
sodium and chloride channels in muscle cells. Tonic reactions ranging from masseter spasm to
generalized myotonic reactions with muscle cell breakdown might occur in patients with non- dystrophic
myotonias and periodic paralysis.
Muscle cell damage
• Myoglobinemia and increased serum creatinine kinase have been reported following succinylcholine
administration, particularly in children. The etiology could be the shearing forces set up by asynchronous
contractions of adjacent muscle cells following their activation by succinylcholine. In some cases, this
drug-induced rhabdomyolysis might lead to an extremely high release of myoglobin and myoglobinuria with
subsequent toxic renal failure.
Current Allergy and Asthma Reports 2004,
4:7–16
Other adverse reaction of NMBA
 


	72. Skin test and  BAT
Skin test and specific IgE
• The estimated sensitivity of skin tests for muscle relaxants is approximately 94% to 97%
• The NPV of skin tests to NMBA is 96% when considering only one reactor.
• In some cases, when the clinical history is highly evocative of an allergic reaction to an NMBA but skin tests
remain negative, quantification of specific IgE to quaternary ammonium ion will be of high interest to
optimize the diagnosis of allergy.
• These tests are usually performed several weeks after the reaction but can be carried out at the time of the
reaction.
Immunol Allergy Clin N Am 34 (2014) 525–546
.British Journal of Anaesthesia 120.6 (2018): 1437-1440.
Current Allergy and Asthma Reports 2004, 4:7–16
 


	73. Skin test
• An  IDT is considered positive when
the diameter of the wheal is at
least twice the injection wheal.
• Skin tests should be performed 4
to 6 weeks after the reaction. If
necessary, they can be performed
earlier.
• Early assessment does not replace
the one performed after a period
of 4 to 6 weeks.
Immunol Allergy Clin N Am 34 (2014) 525–546
 


	74. Meng J, Rotiroti  G, Burdett E, Lukawska JJ. Anaphylaxis during general anaesthesia:
experience from a drug allergy centre in the UK. Acta Anaesthesiologica Scandinavica 2017
 


	75. BAT
• BAT is  very useful when skin test results are difficult to interpret (eg, in patients with dermographism;
extensive atopic skin lesions; or patients on medication with antihistamine effects, such as antidepressants
and antihistamines, which cannot be stopped).They also seem complementary to skin testing in the
assessment of cross-reactivity between drugs.
• A high proportion of subjects with positive IgE assay in the absence of any history of allergic reactions to an
NMBA have been reported in the literature. Use of the BAT in the skin test negative, positive IgE assay patient
may prevent any unnecessary avoidance of an NMBA.
• BAT does not replace skin testing in the assessment of NMBA allergy.
Immunol Allergy Clin N Am 34 (2014) 525–546
Dewachter, Pascale, et al. "Comparison of basophil activation test and
skin testing performances in NMBA allergy." The Journal of Allergy
and Clinical Immunology: In Practice 6.5 (2018): 1681-1689
 


	76. Meng J, Rotiroti  G, Burdett E, Lukawska JJ. Anaphylaxis during general anaesthesia: experience from
a drug allergy centre in the UK. Acta Anaesthesiologica Scandinavica 2017
 


	77. • We present  a series of 49 patients with
confirmed allergy to NMBAs
• Six of whom required a subsequent
surgery with neuromuscular blockade.
Negative skin tests allowed the
selection of an alternative NMBA, which
was well tolerated in all 6 cases.
• We found an excellent negative predictive
value of skin tests in our series but larger
studies are required to properly address
this question.
Ramirez LF, Pereira A, Chiriac AM, Bonnet-Boyer M-C,
Demoly P. Negative predictive value of skin tests to
neuromuscular blocking agents. Allergy 2012; 67: 439–
441.
 


	78. • Results We  investigated a series of 272 patients with perioperative anaphylaxis, of whom 100 had undergone
second general anaesthesia.
• Negative skin test and negative BAT assisted the selection of alternative NMBA, which were well tolerated in
all cases.
• 5 patients with a positive sIgE to rocuronium but with negative skin testing and BAT safely received
rocuronium during second anaesthesia.
• 12 patients with sIgE reactivity to morphine, but negative skin test and BAT to benzylisoquinolines,
tolerated administration of cisatracurium or atracurium. Alternatively, benzylisoquinoline allergy went
undetected in the morphine solid-phase assay.
• Conclusions Skin test and BAT have an excellent negative predictive value in our series..
J. Leysen, A. Uyttebroek, V. Sabato, C. H. Bridts, L. S. De
Clerck and D. G. Ebo, Clinical & Experimental Allergy, 2014
(44) 1069–1075.
 


	79. Specific IgE
• Drug-specific  IgE (sIgE) relies on the detection of a drug-carrier-antibody complex. Basically, the drug or the
hapten is coupled with a solid phase, which is incubated with the patients’ serum. The amount of sIgE
bound is subsequently detected with a secondary antihuman IgE antibody labeled formerly with a
radioisotope radioimmunoassay and nowadays with an enzyme with colorimetric reading (enzyme-linked
immunosorbent assay [ELISA]) or with fluorescence reading (FEIA).
• The search for specific IgE in serum mainly concerns NMBAs, thiopental, latex, b-lactams, chlorhexidine,
ethylene oxide, and pholcodine (PHO).
• These tests can be performed either in conjunction with skin tests or in the event of discrepancies
between evocative history and negative skin tests.
Immunol Allergy Clin N Am 34 (2014) 525–546
 


	80. Awake provocation protocol
van  Cuilenborg, Vincent R., et al. "Awake intravenous provocation with
small doses of neuromuscular blocking agent in patients with suspected
allergy: experiences from the Dutch Perioperative Allergy Centre." British
Journal of Anaesthesia123.1 (2019): e153-e155.
1%-5%-10%
 


	81. Immunol Allergy Clin  N Am 34 (2014) 525–546
General anesthetic drugs : Hypnotics
• Propofol, Thiopental, Etomidate, ketamine
• Allergic reactions incriminating these drugs are rare.
• Reactions were quite frequent with thiopental accounting for 38% of the reactions in the United
States. Their incidence was estimated to be 1:30,000
• Reactions to midazolam, etomidate, or ketamine seem to be really rare; there are no
documented cases of inhalational agents causing anaphylaxis.
 


	82. • Immediate hypersensitivity  reactions may also be observed with propofol. They accounted for 2.5% of
allergic reactions in the last French surveys.
• It has been suggested that propofol should be omitted in patients with allergy to eggs or soy because
of the presence of lecithins in the propofol vehicle, but this has not been confirmed in daily practice.
• Diagnosing these reactions may be difficult, and the possibility of false-positive results due to hydrophobic
interaction has been reported with IgE immunoassays.
Immunol Allergy Clin N Am 34 (2014) 525–546
General anesthetic drugs : Hypnotics
 


	83. • Immediate hypersensitivity  reactions caused by opioids are very rare.
• Morphine, codeine phosphate, or pethidine can induce direct nonspecific skin mast cell activation but not
heart or lung mast cell and basophil activation.
• Fentanyl and its derivatives do not induce nonspecific mediator release from mast cells.
• There is no evidence of cross-reactivity between the different opioid subclasses phenanthrenes (eg,
morphine, codeine), phenylpiperedines (alfentanil, fentanyl, remifentanil, sufentanil, and meperidine), and
diphenylheptanes (methadone and propoxyphene) in the literature
• Cross-reactivity between morphine and codeine is frequent.
Immunol Allergy Clin N Am 34 (2014) 525–546
General anesthetic drugs : Opioids
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