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1. Introduction 

 
Local anaesthetic (LA) agents have been used for various 

purposes since the late 19th century. Today, it is estimated that 6 
million doses of local anaesthetic (LA) are administered daily 
worldwide.1 LA chemically consists of three parts. An aromatic ring 
is linked to a secondary or tertiary amine structure by an ester or 
amide bond. According to this structure, they are classified as 
benzoic acid esters (piperocaine, benzocaine, chloroprocaine, 
procaine, tetracaine, cocaine) or amide derivatives (mepivacaine, 
lidocaine, bupivacaine, articaine, ropivacaine, prilocaine).2 Adverse 
drug reactions (ADRs) to LAs are estimated to occur in 2.5-10% of 
patients.  The vast majority of AERs are non-immunological 
reactions such as toxicity, intravascular administration of LAAs, LAA 
overdose, anxiety (needle phobia, panic attacks, vasovagal syncope) 
and the pharmacological effect of added vasopressors (e.g. 
adrenaline). Allergic reactions to LAAs may be immediate 
immunoglobulin E (IgE)-mediated (type I) and/or non- immediate 

T-cell mediated (type IV).  Type I reactions are extremely rare and 
can cause anaphylaxis, whereas type IV reactions are relatively 
more common, most commonly present as allergic contact 
dermatitis and are not life-threatening for the patient.3 In an open-
label prospective study of AIRs due to LAAs in dentistry, 0.5% of 
5018 patients experienced mild reactions, but none were 
considered allergic or hypersensitivity reactions (ADRs). A 
questionnaire survey of German dentists found that the overall 
incidence of AIR in 2731 cases was 4.5%, but less than 1% of 
reactions were allergic.4 Given both the rarity and risk of allergic 
reactions to LAAs, there is a need for an appropriate approach to the 
selection of patients for research, as LA skin tests and challenges to 
determine allergy are painful, time-consuming and costly 
procedures. The current level of knowledge does not allow 
clinicians to predict which patients will have a hypersensitivity 
reaction to LAAs. Literature information is scarce and data on 
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concerns regarding consideration of test indications are 
controversial.2 It is recommended that skin testing and 
subcutaneous provocation tests be performed to determine which 
alternative LAA drug the patient tolerates. In all case reports of LAA 
drug reactions, alternative anaesthetics tolerated by patients were 
identified as such.5 

2. Materials and Methods

Between 01.01.2019-01.04.2025, the information of patients 
admitted to the immunology and allergy outpatient clinic with LAA 
allergy was scanned through their files in the hospital automation 
system. 99 patients were included in the study. Demographic data, 
comorbidities, presence of atopy, and systemic disease medications 
were noted. The presence of allergy to any other drug group, the 
type of reaction, the duration and severity of the reaction were 
recorded. The results of alternative local anaesthetic drug tests and 
provocation were recorded. Finally, the clinic from which the 
patient was referred was noted and evaluated. Atopy was 
determined by skin test and serum total immunoglobulin E (IgE) in 
appropriate patients. Reactions occurring 60 minutes (min) or more 
before the onset of reaction with LAA were categorised as early 
reactions. The severity of the reaction was graded clinically 
according to the World Allergy Organisations (WAO) grading 
system , 5 grades.6 Adult patients who presented with LAA allergy 
were included in the study. Pregnant women and patients who were 
not able to perform provocation test and skin prick test were 
excluded from the study. All patients underwent skin testing 
including skin prick test (SPT) and intradermal test (IDT), followed 
by subcutaneous provocation test (SCP) with the tested LAAs. IDT 
was performed if SPTs were negative. Positive (histamine chloride 
1 mg/mL) and negative (0.9% sodium chloride) controls were 
applied to the forearms of the patients. Skin prick tests were 
performed with undiluted drug; if negative, intradermal tests were 
performed using 1/100 and 1/10 dilutions (according to the 
reaction described). It was considered positive if the mean wheal 
was at least 3 mm larger than the negative control for SPT and at 
least 3 mm larger for IDT. In patients with negative skin tests, 
subcutaneous (0.1 ml and 1 ml) drug provocation tests were 
performed with increasing doses on the lateral surface of the 
patients' arms. Local signs around the injection site, general 
symptoms and vital signs were observed for up to 30 minutes.7 

3. Results

The mean age of the 99 patients in the study was 45 years (min: 
19, max: 77). 79 of the patients were female and 20 were male. 32 
patients (32.3%) had chronic diseases and 28 of them were women 
(Figure 1 and Figure 2). 17 patients (53.1%) had hypertension, 9 
(28.1%) had diabetes mellitus, 5 (15.6%) had coronary artery 
disease, 6 (18.8%) had thyroid pathologies and 2 (6.3%) had 
malignancy. 39 patients (39.4%) were taking medication for chronic 
diseases. 38 patients (38.4%) had atopy. Of these patients, 15 
(39.5%) had asthma, 27 (71.1%) had rhinitis, and 9 (23.7%) had 
urticaria-angioedema (Table 1).  

In 80 (80.8%) of the patients, there was a previous reaction 
with other drugs. Of these 80 patients, 49 (61.3%) had a history of 
reaction with non-steroidal anti-inflammatory drugs (NSAIDs), 41 
(51.2%) with antibiotics, 1 (1.3%) with radio contrast material, 1 
(1.3%) with chemotherapy agents and 11 (13.8%) with other drugs. 
There were 18 patients (22.5%) with a history of allergic reaction 

to both NSAIDs and antibiotics (Table 2). 
29 of 99 patients (29.3%) had a history of reaction with local 

anaesthetics. 10 (34,5%) of 29 patients had reactions with other 
anaesthetics. 9 of 29 patients (31%) had reactions with lidocaine, 7 
(24,1%) with articaine and 1 (3,4%) with prilocaine. In 12 patients 
(41.4%), the local anaesthetic to which the reaction occurred could 
not be determined (Table 3). The mean time from drug exposure to 
reaction onset was 42.9 minutes (min) in grade 1 reactions. The 
reaction onset time was <60 min in 25 (86%) of 29 patients who 
experienced a reaction with local anaesthetic.  

Demographic and Clinical Characteristics of the Study Population 

Characteristic Value 
(n=99) 

Age (mean, min-max) 45 (19-77) 

Sex 

- Female 79 (79.8%) 

- Male 20 (20.2%) 

Presence of Chronic Disease 32 (32.3%) 

- Chronic disease in females 28 (87.5%) 

Chronic Diseases 

- Hypertension 17 (53.1%) 

- Diabetes Mellitus 9 (28.1%) 

- Coronary Artery Disease 5 (15.6%) 

- Thyroid Disorders 6 (18.8%) 

- Malignancy 2 (6.3%) 

Medication Use 39 (39.4%) 

History of Atopy 38 (38.4%) 

- Asthma 15 (39.5%) 

- Allergic Rhinitis 27 (71.1%) 

- Urticaria/Angioedema 9 (23.7%) 

Other Drug Reactions          

n:99 % 

- Any Drug Reaction 80 80.8 

- NSAID 49 61.3 

- Antibiotic 41 51.2 

- RCA 1 1.3 

- Chemotherapy 1 1.3 

- Other Drugs 11 13.8 

- Both NSAID and Antibiotic 18 22.5 

NSAID: non-steroidal anti-inflammatory drug, RCA: Radiocontrast agent, 

The severity of the reactions are summarised in table 4. 64 of 
99 patients had serum total IgE results. Total IgE level was >100 in 
32 of these 64 patients (50.8%).  

Of all patients, 28 (28.3%) were tested with lidocaine, 12 
(12.1%) with prilocaine, 15 (15.2%) with safecain, 52 (52.5%) with 
articaine and 1 (1%) with bupivacaine. Provocation with the 

Table 1 

Table 2 
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offending drug was performed in 2 patients with suspected 
lidocaine and 1 patient with suspected articaine and resulted 
negative. DPT, IDT and SCP with all anaesthetics except articaine 
were negative. One DPT and one provocation test with articaine 
were positive. In other words, drug tests with local anaesthetics 
were positive  in only 2 of 99 patients.   

91 patients (91.9%) were referred to our clinic by dentists, 6 
patients (6.1%) by surgical clinics and 1 patient (1%) by 
anaesthesia. 1 patient was admitted voluntarily. There was no 
positive correlation between the history of reaction with other 
drugs and the history of reaction with local anaesthesia and 
between total IgE level and severity of reaction. 
 

 

 
Local Anaesthetic Reactions 
 

 n % 

- LA Reaction Present 29 29.3 

- With Other Drug Reaction 10 34.5 

-Without Other Drug Reaction 19 65.5 

- Lidocaine 9 31 

- Articaine 7 24.1 

- Prilocaine 1 3.4 

- Unknown LA 12 41.4 

LA: local anaesthetic  

 

 

 
Local anaesthetic Reaction Severity        
 

Grade of reaction                            n % 

Grade 1 22 75.9 

Grade 2 3 10.3 

Grade 3 2 6.9 

Grade 4 2 6.9 

 

 

 

4. Discussion 

 
In LA allergies, it can often be difficult to distinguish between 

allergic and non-allergic AIRs due to the overlap of symptoms 
related to LAs. Although allergic reactions to LAs are rare, the risk 
may be greatly exaggerated by health professionals and patients 
from other disciplines. Even in the absence of a history of AIR to LAs, 
the use of LAAs in unnecessarily painful procedures is avoided in 
cases with other allergic comorbidities or a history of drug allergy. 
As a result, many patients may have to undergo general anaesthesia. 
This necessitates allergists to test the referred patients.  

Multi-drug allergy is considered a risk factor for LA allergy. 
Patients with a history of allergy to other drugs and a history of 
reactions to general anaesthetics are considered to be at increased 
risk of developing LA allergy.8 However, some studies suggest that 
the occurrence of unexpected side effects after LA administration is 
a risk factor for a similar or more severe reaction after further 
exposure to the same agent. 7,9 In our study, 80 patients had a 
history of reaction with other drugs. However, only 10 of 29 patients 
who had a reaction with local anaesthetics had a history of reaction 
with other drugs. This may indicate that patients with multidrug 

ADR are not a possible risk factor for LAA allergy. A larger cohort 
may be needed to say whether having non-LAA drug allergy is a 
potential risk. This can be considered as one of the limitations of our 
study.  

Similar to the rates in a previous study, 90% of our patients were 
referred by a dentist.7 Again, in accordance with this literature 
information, 80% of our patients had reactions with different drugs 
and the rate of patients with a history of reaction with LAA was 28%. 
Only one third of the patients who had a reaction with LAA had a 
history of reaction with drugs other than LAA.10 All these data 
showed that concerns about the safety of LA application in both 
patients and dentists were the determining reason for consultation 
and the data of our study were similar. 

Saito et al. suggested that the risk of developing allergy with LA 
is quite high in patients with a general allergic tendency to any drug, 
food and disease.11  However, in our study, 38% patients had atopy 
and/or atopic disease. Only 34% of those who experienced a 
reaction with LA had a history of allergy to other drugs. This 
information did not support the literature, whereas Haddi et al. 
showed that the risk of adverse reactions to drugs was not higher in 
atopic individuals, which is consistent with our study.12 According 
to all our data, we cannot say that having allergic disease or being 
atopic predicts LA drug allergy, but it may be more accurate to say 
this with a higher number of patients.  

The European Network of Drug Allergy (ENDA) and the Drug 
Hypersensitivity interest group in the European Academy of Allergy 
and Clinical Immunology (EAACI) guidelines recommend DPT with 
undiluted LA and IDT with 1/10 dilution followed by SCP testing.13 
In our study, we first performed DPT and then IDT with 1/10 
dilution. However, some researchers advocate the use of 1:100 
dilution in intradermal tests to avoid irritant test reactions and even 
believe that intradermal tests can be skipped because false positive 
test results may occur against LAAs.14,15 However, we performed 
DPT, IDT and SCP in all our patients.  

Since allergy to LAAs is rare, one study suggested that a negative 
skin test may exclude an IgE-mediated hypersensitivity reaction16 . 
Another study suggested that a single full-dose placebo-controlled 
SCP with the offending LA could be performed in most patients 
without prior skin testing.13 The existence and nature of cross-
reactions between LAAs is not yet clear, as many reactions are 
limited to case reports and there is no consistency between the 
findings.2 All patients in our study underwent skin tests and drug 
provocation tests to find an alternative LA to use. The total number 
of patients who underwent drug provocation tests was 108. 
However, only one DPT and one SCP were positive. In other words, 
only two out of 99 patients showed positivity which may perhaps 
indicate cross-reaction. However, it would be correct to say this  
based on a larger number of patients and more criminal drug 
provocation and skin tests.   

In one study, 402 patients with suspected hypersensitivity 
reactions to LAA were screened over a 20-year period. Only two 
patients were diagnosed with true LA allergy. However, both had a 
history of generalised urticaria with arterial hypotension and 
tachycardia after LA injections.15 The reaction described in 42% of 
our patients in the study was of the early type. According to this 
result, 72% of the patients had grade 1 reaction according to the 
WAO grading6 system. Grade 1 reaction included mild skin findings 
(itching, local urticaria, swelling), mild upper respiratory tract 
(runny nose and itching, scratching in the throat, etc.) or mild 
gastrointestinal findings (nausea, mild abdominal pain).17 All these 
literature data supported our study. In contrast to our study, 
another study suggested that in patients with suspected allergy to 
LA, a history of diffuse skin symptoms and hypotension in LA 
reaction identifies individuals at risk of LA A allergy to some 

Table 3 

Table 4 
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extent18 . In the differential diagnosis of hypotension and acute 
urticaria, vasovagal reaction should be taken into consideration, 
because its lifetime incidence is around 20%.16 The fact that only 29 
of 99 patients sent for LA drug testing had a history of LA, and that 
we found positivity in the tests in only 2 of them, together with the 
clinical incompatibility described in this LA allergy in the literatures, 
showed us that mild symptoms may not really be LA drug allergy 
and may not determine the risk for LA A allergy. It may also indicate 
that the patient and the intervening physician were afraid of the 
history of drug allergy and therefore referred to an allergist.  

In a study including 430 patients, 216 patients were referred to 
an allergist because of a history of ADR with non-LA drugs.2 It was 
found that 133 of these patients had ADR with more than one drug. 
Similarly, in our study, the majority of the patients (80%) were 
referred to us because of ADR with other drugs. Again, 22% of these 
patients had a history of HSR with more than one drug. 

The EAACI/ENDA guideline strongly recommends testing other 
LAs to determine an alternative in the case of confirmed LA 
allergy.13 This is due to the possibility of cross-reaction between 
LAs, which is often seen in the ester group. The reason for the lower 
incidence of cross-reaction between amides is not clear. In addition, 
the aromatic ring (meta-xylene) present in mepivacaine, lidocaine 
and bupivacaine but absent in articaine has been identified as a 
possible antigenic determinant. However, there are also studies that 
do not support this hypothesis.19 In our study, we provoked 52% of 
our patients with articaine. In one patient, DPT was found to be 
positive with articaine and the test was terminated. In the other one, 
positivity was again seen with articaine provocation. 28% of the 
patients were tested with lidocaine. We believe that our number of 
patients is not sufficient to give an opinion about cross reaction.  

 
4.1. Limitations 

A larger cohort is needed to determine whether cross-reaction 
between LA drugs, atopy and other drug allergy predict the risk of 
LAA allergy.  

 
 

5. Conclusion  
 
We concluded that LA allergy is not as common as reported in 

the literature. In addition, alternative drug testing may prevent 
patients from unnecessary general anaesthesia and we recommend 
that it be performed.  We think that patients and physicians were 
referred for testing because of high anxiety and fear about LA 
allergy. The highest referral rate was from the department of 
dentistry. This may be due to both the frequent use of these drugs 
in dentistry and perhaps the failure to recognise that it is related to 
AIR. We believe that studies in larger patient groups are needed for 
cross-reaction. 
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