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Letter to the Editor
Immediate-type allergic reactions to local anesthetics
Dear Editor,

Adverse reactions to local anesthetics are frequently reported,
but true allergic reactions are very rare.1,2 Adverse reactions are
commonly related to vasovagal reactions, dose-related toxic effects,
and the side effects of epinephrine within local anesthetics.3 Usu-
ally, skin prick tests and intradermal tests of potential causative
agents are performed to diagnose allergies. Evaluations of allergic
reactions to local anesthetics based on such skin tests have been re-
ported previously.1,2 Recently, the number of drugs containing local
anesthetics, including over-the-counter medicines, has increased.
Therefore, the number of individuals that have become sensitized
to local anesthetics might have increased. However, there are few
recent reports about allergic reactions to local anesthetics. Thus,
we investigated our recent results of skin test reactions to local
anesthetics.

We conducted a retrospective study of the cases of 67 patients
(16 males, 51 females; median age: 51 years; range: 19e90 years)
who suffered adverse reactions to local anesthetics and underwent
skin tests between January 2008 and December 2015 at the Depart-
ment of Dermatology, University Hospital, Kyoto Prefectural Uni-
versity of Medicine. The study protocol was approved by the
university ethics committee and was conducted in accordance
with the Declaration of Helsinki. The skin tests of local anesthetics
included skin prick tests, intradermal tests, and subcutaneous chal-
lenge tests. The skin prick tests were performedwith 1:1000,1:100,
and 1:10 diluted solutions and undiluted solution, together with
positive (histamine dihydrochloride; 10 mg/ml; Wako Pure Chem-
ical Industries, Osaka, Japan) and negative (saline) controls. Wheals
weremeasured at 15min after the application of the test solution. A
positive response was recorded when the mean wheal diameter
was more than half of that of the positive control. Intradermal tests
were carried out with 1:1000, 1:100, and 1:10 diluted solutions and
undiluted solution (0.02 ml), together with a negative (saline) con-
trol. The sizes of areas of redness and wheals were measured at
15 min after the injection. A positive response was recorded
when the mean wheal diameter was �9 mm or the mean area of
redness was �20 mm. Following the intradermal tests, subcutane-
ous challenge tests were conducted. Undiluted local anesthetic
(from 0.1 to 1.0 ml) was injected below the lateral surfaces of the
patients' arms. The local findings observed around the injection
site and the subjects' general symptoms and vital signs were exam-
ined after �30 min.

The majority of reactions occurred during dental procedures
(n ¼ 47), followed by minor surgical procedures (n ¼ 10), mucosal
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topical anesthesia (n ¼ 9), intra-articular procedures (n ¼ 4), nerve
block anesthesia (n ¼ 1), and spinal anesthesia (n ¼ 1). Fifteen
patients exhibited respiratory symptoms, such as dyspnea and
bronchospasm, and the next most common reactions included gen-
eral malaise (n¼ 12); gastrointestinal symptoms (n¼ 11), including
nausea, vomitus, or diarrhea; urticaria (n¼ 11); facial erythema and
edema (n ¼ 10); tachycardia (n ¼ 10); tremors (n ¼ 7); shock
(n ¼ 6); syncope (n ¼ 6); dizziness (n ¼ 6); erythema and edema
at the injection site (n ¼ 4); sweating (n ¼ 4); headache (n ¼ 3);
peripheral paresthesia (n ¼ 3); weakness (n ¼ 3); facial paleness
(n ¼ 2); visual obscuration (n ¼ 2); fever (n ¼ 1); and local pain
at the injection site (n ¼ 1).

As shown in Table 1, 4 patients (6.0%) displayed positive reac-
tions, and 63 patients (94.0%) had negative reactions, indicating
thatmost of patients had adverse reactions except allergic reactions
after administration of local anesthetics. The patients in cases 1 and
2 exhibited positive reactions to multiple amide-type local anes-
thetics. They were subjected to tests (skin prick, intradermal, and
subcutaneous challenge tests) of alternative agents, and no reac-
tions were observed. The patient in case 3 displayed positive reac-
tions to two esters and three amides. As no safe alternative agent
was found for this patient, she has avoided local anesthetics ever
since. The patient in case 4 only reacted to an amide agent in the
subcutaneous challenge test, which led to the onset of urticaria.
Because all four patients had positive reactions to local anesthetics
without additives, it was thought that the patients had allergic re-
actions to local anesthetics agents themselves. Sixty-three patients
demonstrated negative reactions to local anesthetics. One patient
did not exhibit any reaction to amide-type local anesthetics
without preservatives, but showed a positive reaction to methyl-
paraben. Two patients developed dyspnea after testing with a
placebo.

Ester-type local anesthetics used to cause immediate-type
allergic reactions more frequently than other types of local anes-
thetics.1 There have been sporadic reports of the immediate-type
hypersensitivity to ester-type local anesthetics, while the
delayed-type hypersensitivity to ester agents as demonstrated by
a positive patch test is more commonly reported in the literature.1

With regard to allergic reactions to amide-type local anesthetics,
Fuzier et al. have reported among the 286 reports in which local
anesthetics allergy was suspected, the immediate-type hypersensi-
tivity to amide-type local anesthetics was found in three cases
according to clinical features and skin tests,5 indicating that the
immediate-type allergic reactions to amide-type local anesthetics
are considered very rare. However, the frequency of allergic reac-
tions to amide-type local anesthetics has recently increased prob-
ably because of the preferential use of these anesthetics.1 In this
study, 4 patients had allergic reactions to amide-type local
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Table 1
Details of the patients that exhibited positive test results.

Patient Sex Age Type of procedure Symptoms Local anesthetic Skin prick test Intradermal test Subcutaneous challenge test

1 F 61 Dental procedure Tachycardia, nausea,
dizziness

Lidocaine (amide) Negative Positive (1:1) ND
Dibucaine (amide) Negative Positive (1:1) ND
Bupivacaine (amide) Negative Positive (1:1) ND
Mepivacaine (amide) Negative Negative ND
Ropivacaine (amide) Negative Negative Negative
Procaine (ester) Negative Negative ND

2 M 40 Mucosal topical anesthesia Bronchospasm Lidocaine (amide)y Positive (1:1) ND ND
Mepivacaine (amide) Negative Positive (1:10) ND
Procaine (ester) Negative Negative Negative

3 F 82 Dental procedure Facial erythema, facial
edema, urticaria

Lidocaine (amide)y Negative Positive (1:1) ND
Mepivacaine (amide) Positive (1:1000) ND ND
Dibucaine (amide) Positive (1:10) ND ND
Procaine (ester) Negative Positive (1:10) ND
Tetracaine (ester) Positive (1:100) ND ND

4 F 37 Dental procedure Tachycardia Lidocaine (amide) Negative Negative Negative
Mepivacaine (amide) Negative Negative ND
Propitocaine (amide) Negative Negative Positive (Urticaria)

ND, not done.
y Local anesthetics that were causal for allergic symptoms. In cases 1 and 4, the causal local anesthetics that had been used before allergic symptoms were unknown.
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anesthetics. Esters are metabolized to para-amino benzoic acid
(PABA), which can cause immediate-type allergic reactions.4

Cross-reactivity has been detected between PABA and parabens,
such as methylparaben and propylparaben, which are used as
preservatives in local anesthetics, lotions, cosmetics, and food.
In-group cross-reactions have been well characterized, but
between-group cross-reactions, such as that seen in case 3, are
extremely rare.2

Skin prick tests and intradermal tests are widely used to diag-
nose allergic reactions, but false-negative and false-positive reac-
tions can occur. For example, esters and undiluted solutions tend
to produce false-positive reactions.2 It has been reported that the
patients with positive skin prick tests to amide-type local anes-
thetics showed negative intradermal tests to them.6 Therefore,
we should have examined intradermal tests using local anesthetics
agents with positive prick tests in cases 2 and 3. The gold-standard
diagnostic method for allergic reactions is a skin challenge test.6

Thus, it might be necessary to perform a subcutaneous challenge
test (with the patient's informed consent and under careful obser-
vation) to avoid false-negative and false-positive reactions, even in
cases involving positive skin test results. We did not perform sub-
cutaneous challenge tests of local anesthetics with positive prick
or intradermal tests in the patients (cases 1e3) because they had
histories of systemic symptoms after administration local anes-
thetics (cases 1 and 2) or were at advanced age (case 3). Remark-
ably, among our patients, two exhibited dyspnea in response to
the placebo. Bronchial and cardiovascular reactions are difficult to
assess objectively; therefore, patients who experience such reac-
tions should also be tested with a placebo.

In conclusion, immediate-type allergic reactions to local anes-
thesia are rare. However, some patients display immediate-type
allergies to local anesthetics, including amide-type local anes-
thetics. Skin tests, including subcutaneous challenge tests, and if
necessary, double-blinded controlled challenge tests with a placebo
are important for confirming the presence of an allergy to local
anesthetics or distinguishing between the effects of each anes-
thetic. Furthermore, if a patient exhibits an allergy to local
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anesthetics, we recommend both avoidance of the relevant agents
and that skin tests of unrelated agents should be performed with
minimal kinds of agents in order to find safe alternatives and avoid
the risk of further sensitization.
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