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- STRACT To analyze the spectrum of adverse reactions to local anesthetics. Twenty consecutive patients due to severe reac-

tion observed after administration of local anesthetic.

Skin prick tests, intradermal tests, and progressive provocation challenge with suspected local anesthetic and its commercially available
replacers were conducted 4 weeks to 2 months following the episode of post-drug reaction.

The list of suspected local anesthetics included lidocaine (n=11), mepivacaine (n=4), articaine (n=3), bupivacaine and tetracaine (n=1 each).
The safety of mepivacaine was confirmed in 5/7, bupivacaine in 6/7, and lidocaine in only 1/3 tested subjects. One mepivacaine-sensitive in-
dividual and one patient sensitive to lidocaine further proved tolerant to bupivacaine. One subject with bupivacaine hypersensitivity showed
tolerance to mepivacaine. There were six cases of cross-reactivity between various anesthetic agents.

Comprehensive evaluation of potential hypersensitivity to LA should include analysis of patient history and medical documentation, testing
Jfor immediate reaction to a given anesthetic preparation, as well as cross-reactivity testing.

Introduction

Allergic reactions to local anesthetics (LAs) are extremely rare.
It is estimated that they constitute less than 1% of all immedi-
ate hypersensitivity reactions to anesthetic agents."* Fisher and
Bowey® studied the prevalence of allergic reactions to LA in a
group of 208 patients; they documented four cases of immediate
hypersensitivity and another four patients with delayed-type reac-
tion. Adverse reactions have been associated with LA
use, since early years.Vasomotor reactions, toxicity result-
ing from inadvertent intravenous injection, symptoms caused by
adrenaline, parabens or sulfates used as preservatives of LA prep-
arations, or latex and nickel, were the majority of the adverse re-
actions.** Nickel can be released from injection needles, whereas
potential sources of latex include vials and containers with LA,
syringe tips, and gloves. LAs can also exert sympathetic effects,
such as tachycardia, headache, or syncope. Among two widely
used groups of LAs, esters of para-aminobenzoic acid (PABA)
constitute the main source of potential allergens while amide an-
esthetics virtually lack immunogenic properties.® Delayed-type
hypersensitivity (type IV hypersensitivity), i.e. contact dermatitis,
is the most frequent response to LA.’

The LA-induced anaphylactic reactions of various severity (grade
0 to IV) constitute frequently underdiagnosed perioperative com-
plication.® The initial signs of IgE-dependent response can be ob-
served up to 30 minutes upon LA administration. The most fre-
quent are skin lesions; they can be accompanied by respiratory,
alimentary, and cardiovascular symptoms, leading to life-threaten-
ing anaphylactic shock.

The aim of this study was to analyze the spectrum of adverse re-
actions to LA with an aid of our original strategy of identifying
immediate hypersensitivity to local anesthetics.

Methods

The study, conducted between 2004 and 2009, included twen-
ty case series involving 2978 patients who were referred to
our department by their doctor or dentist due to severe reaction
observed after administration of LA. The study was approved by
The Szczecin Medical University Ethics and Research Committee
and signet informed consent for the procedures and publication
of data ensuring confidentiality was obtained from all subjects.
Mean age of the participants was 49+17.75 years, and their body
weight amounted 65.58+10.14 kg. Twelve patients had a history
of various allergies: to antibiotics (cephalosporins and penicil-
lins), dust mites, animal fur, and foods (fish, eggs, and milk). The
spectrum of previously experienced post-drug reactions included
urticaria (n=5), cardiovascular symptoms (n=2; tachycardia and
hypertension), and neurological symptoms (n=2).

The patients were examined 4 weeks to 2 months following the
episode of post-drug reaction. Detailed history was collected, fol-
lowed by comprehensive allergological evaluation. Initially, the
patients were tested with a LA which caused previous episode of
post-drug reaction. If hypersensitivity to the LA was objectively
confirmed (positive results of skin tests and progressive provoca-
tion test, and negative result of provocation with placebo), other
commercially available LAs used for a given type of anesthesia
were tested to identify a safe anesthetic and exclude potential
cross-reactivity.

Skin tests were always preceded by the insertion of intravenous
catheter and were performed under conditions enabling the im-
plementation of intensive therapy whenever necessary. The pro-
tocol of the tests and the interpretation of their results followed
the European Academy of Allergology and Clinical Immunology
(EAACI) guidelines. The procedure begun with skin prick tests
(SPTs), in the case of negative or indeterminate result followed
by intradermal tests (IDTs). The results of SPTs were read after
15 and 30 minutes, and interpreted against negative (0.9% NaCl)
and positive control (histamine/codeine). The presence of blister
with diameter larger than 3 mm and surrounding erythema, and
the lack of reaction to control 0.9% NaCl were considered as the
positive result of the test. In the case of IDT, the examined aller-
gen was injected intradermally twice with 20 minute interval in
between. More than 3 mm difference in the diameter of blisters
corresponded to the positive result of the test.

The hypersensitivity to LA was ultimately excluded on the basis
of the negative result of blinded provocation test. During the
challenge, patients were administered increasing doses/concen-
trations of examined agent at 20-30 minute intervals, according
to the protocol presented in Table I. In the case of the positive
result of the provocation, a challenge with placebo was conduct-
ed on the other day to exclude the false-positive result of the
testing.

Table I. Protocol of progressive provocation with local anes-
thetic

Dose Volume (ml) Dilution
I 0.1 1:100

11 0.1 1:10

i 0.1 1:1

v 0.5 1:1

\% 1.0 1:1
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Additionally, the serum levels of specific IgE against latex and
penicillin were determined in all patients (Cap-RAST, Pharma-
cia; Alastat Diagnostic Product Corporation). The titer higher
than 0.35 KU/1 was considered as the positive result.

Results

All twenty patients remembered the name of LA suspected of
previous episode of post-drug reaction, or it could be extracted
from their medical documentation. The list of potentially harm-
ful agents included preparations of lidocaine (n=11), mepiv-
acaine (n=4), articaine (n=3), bupivacaine and tetracaine (n=1
each).

Most subjects (19/20) had a history of objective symptoms
consistent with hypersensitivity and toxic reaction: loss of con-
sciousness, hypotonia, arrhythmia, erythema, swelling, chills,
muscle tremor, seizure, speech and visual disorders (13/20),
or at least showed subjective signs suggesting adverse drug re-
action (ADR): weakness, sleepiness, anxiety, heart palpitation,
throat tightness, dyspnea (6/20). These manifestations were ob-
served up to 30 minutes upon administration of suspected LA.

Skin tests, progressive provocation, and the lack of reactivity to
placebo confirmed hypersensitivity to the suspected LA in 17/20
subjects. Hypersensitivity to mepivacaine was excluded in two
individuals: one with a history syncope and transient loss of
consciousness during a dental procedure, and another one who
experienced thrills and fever upon dental anesthesia. Moreover,
we did not confirm hypersensitivity to bupivacaine in one female
patient who had a history of hypotension with associated ar-
rhythmia in the form of ventricular extrasystole during cesarean
section under subarachnoid anesthesia. The remaining 17 indi-
viduals with documented hypersensitivity to one LA required
identification of another, safe agent.

The safety of mepivacaine was tested in seven patients. Five of
them showed tolerance to this agent. In another two patients,
the administration of mepivacaine caused subjective symptoms,
not observed upon the administration of placebo. Subsequent
testing with bupivacaine confirmed good tolerance to this agent
in one patient. Another subject experienced subjective symp-
toms of bupivacaine hypersensitivity, and therefore was excluded
from further identification of a safe LA (Fig. 1).

Hypersensithvity Tolerance
(n=2) (n=5)

| BUPIVACAIMNE

(n=2)

Tolerance Hyparsensitivity
(r=1} (n=1})

Fig. 1 Flow-chart of mepivacaine tolerance testing

Six out of seven tested patients showed tolerance to bupiv-
acaine. One individual developed skin reaction and had subjec-
tive complaints (sore throat) after intradermal administration of
this agent. Five minutes after subsequent challenge with bupiv-
acaine, the patient reported progressive deterioration of condi-
tion, and weakness. Additionally, pallor of the skin and sweat-
ing were observed. A decrease in arterial blood pressure was
noted, from 110/70 to 80/50 mmHg, along with a slight increase
in heart rate, from 80 to 125 beats per minute. The symptoms
resolved upon administering 500 ml 0.9% NaCl in a fast intra-
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venous infusion, and no adrenaline was required. The result of
provocation with placebo conducted on the other day was nega-
tive. Subsequent mepivacaine challenge proved good tolerance
to this agent (Fig. 2).

BLUPFIWVACAINE
(n=7)
I
[ 1
Hypersensitivity Tolerance
(=1} (=)
L NMEPIVACAINE
(n=1}

Tolerance
(=1}

Fig. 2 Flow-chart of bupivacaine tolerance testing

Tolerance to lidocaine was confirmed in only 1 out of 3 tested
patients. One patient showed severe neurotoxicity upon admin-
istration of 0.2 ml 1% lidocaine, and required hospitalization at
ICU. Psychogenic origin of symptoms was excluded during later
provocation with placebo, and further attempts to identify a safe
LA were discontinued. The third patient had positive results of
IDT with lidocaine at 1:10 000 to 1:100 dilution. Urticaria of the
chest skin with simultaneous itching was noted during the intra-
dermal testing. Further testing proved tolerance to bupivacaine
in this individual (Fig. 3).

LIDOCAIMNE
{(n=3)
Hypersensitivity Tolerance
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BUPIVACAIMNE
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Fig. 3 Flow-chart of lignocaine tolerance testing

Overall, we identified a safe LA in 15 out of 17 tested individu-
als. Noticeably, there were six cases of cross-reactivity between
various anesthetic agents. None of the patients had specific IgE
against latex and penicillin.

Discussion

Our experiences suggest that administration of LA is rarely as-
sociated with immediate hypersensitivity. Although the course
of hypersensitivity reactions is usually unexpected, it has poten-
tially important clinical implications. Therefore, proper evalua-
tion of patients at risk of anaphylactic reaction is vital for both
treatment and prevention. History taking and comprehensive
analysis of medical documentation constitute initial vital step of
correct diagnosis. Also clinical signs reported by the patient and
observed during administration of LA or thereafter should be
analyzed carefully. Each patient with a history of previous hyper-
sensitivity to LA should be referred to allergology consultation
in order to perform targeted skin tests and identify anesthetic
agent which could be used during potential surgeries in future.
LA used for skin tests should not contain preservatives or adren-
aline as they both can alter skin responsiveness. Noticeably, pos-
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itive result of SPT can be also obtained in healthy subjects and
does not necessarily correspond to IgE-dependent immediate re-
action. Nevertheless, the skin tests should be always considered
during evaluation and diagnosis of potential hypersensitivity to
LA. Provocation with suspected agent is unavoidable in some
suspected cases. However, such challenges are associated with
considerable risk and therefore should be always conducted in a
hospital setting. Controversies associated with the use of provo-
cation tests result from unknown determinants of adverse reac-
tions to LA and not always obvious character of symptoms.

Plausibly, most ADRs which caused referral of our patients re-
sulted from inadvertent intravascular administration of LA,
leading to its excessive blood concentration and systemic reac-
tion. This was associated with hypotension, and not infrequently
caused transient loss of consciousness. Also other factors which
can mimic hypersensitivity (toxicity, vasovagal syncope, anxi-
ety, and hyperventilation syndrome) should be considered in the
evaluation of ADR associated with LA administration. Serum
samples for mast cell tryptase (MCT) should be obtained in in-
determinate cases, optimally two hours following the manifesta-
tion. Elevated level of MCT can prompt retrospective diagnosis
of anaphylaxis; however, it does not distinguish between allergic
and non-allergic hypersensitivity as MCT is a marker of both
immune- and non-immune-mediated mast cell degranulation.
MCT is considered as an optimal marker of anaphylaxis.”'* How-
ever, the negative result of MCT testing does not substantiate
discontinuation of diagnostic process. This in particular refers
to the cases in which the blood was obtained too early in the
course of the reaction, or in the case of weak, grade I or II, reac-
tions. The rule that anaphylaxis should not be diagnosed on the
basis of a single test seems particularly reasonable.

Adverse reaction to LA can also result from addition of adrena-
line or preservatives: sulfites and parabens.'"'* Adrenaline is fre-
quent additive of LA, and can cause adverse effects (heart pal-
pitation), especially if anesthetic agent was administered in the
region of rich-vascularized mucosa. Hypersensitivity to sulfites,
inorganic antioxidants which are widely used as preservatives in
food and pharmaceutical industry, is another important issue.
Noticeably, a history of sensitivity to certain foods can suggest
allergy to sulfites. Parabens are rarely used as preservatives of
LA; however, the metabolites of methylparabens and propylpara-
bens are structurally similar to PABA, being a potent allergen."
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Allergy to latex should be also considered as a differential diag-
nosis of post-LA ADR. However, we did not identify any cases of
this allergy amongst our patients.

Discussing issues of sensitivity to LA, one should distinguish be-
tween the esters of PABA (procaine, tetracaine) and acid amides
(e.g. lidocaine, bupivacaine, articaine, mepivacaine). The esters
of PABA are postulated to sensitize more frequently than the
amides.® Moreover, cross-reactivity can be expected in this for-
mer group, at least in the case of contact allergies.”® Therefore,
whenever hypersensitivity to PABA derivatives is supposed, one
should exclude sensitivity to both the suspected LA and other
structurally-related agents.'” While the therapeutic concentra-
tions of ready-to-use PABA esters can be used during SPTs, 1:10
dilutions are recommended during IDTs to avoid signs of irrita-
tion.!

Searching through available literature we did not find any evi-
dence supporting the lack of cross-reactivity between amide
LAs. In contrast to previously published reports, recent find-
ings suggest that amides can cross-react with each other.” Using
the experience-based algorithm of finding safe LA, we revealed
six cases of cross-reactivity between amides: lignocaine, mepi-
vacaine, and bupivacaine. This finding seems important in the
context of treatment quality and patient safety. Noticeably, one
of our mepivacaine-sensitive patients presented signs raising
suspicion of cross-reactivity to lidocaine upon progressive prov-
ocation with 0.2 ml of this LA, and required hospitalization at
ICU.

Due to small number of examined cases, the hereby presented
procedure of identifying safe LA should be considered a clini-
cal experience-driven rather than an evidence-based evaluation
method. Nevertheless, we postulate its use in patients suspected
of sensitivity to LAs as early identification of causative factor
and potential cross-reactants is vital in the case of patients at
risk of life-threatening anaphylaxis.

In conclusion, our study confirmed that comprehensive evalua-
tion of potential hypersensitivity to LA should include analysis
of patient history and medical documentation, testing for imme-
diate reaction to a given anesthetic preparation, as well as cross-
reactivity testing.
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