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Abstract

Using local anaesthetics in daily practice, particularly by anaesthesiologists and dentists, is related to the risk of
adverse reactions. Therefore, monitoring of such reactions, carrying out detailed documentation (according to the
chart proposed in this study) and conducting specialist examinations is of the greatest importance. There is a variety

of adverse reactions that may occur during local anaesthesia procedures, with the intensity ranging from clinically

insignificant to life-threatening reactions. The majority of concerns reported by clinicians are linked to the appearance
of various hypersensitivity reactions, including anaphylaxis. Healthcare providers responsible for the administration
of local aneasthetics should be able to detect hypersensitivity reactions in order to implement appropriate treatment
and then choose diagnostic procedure. The final diagnosis should be based on detailed history, medical record,
including a case description and measurements of tryptase activity, skin tests and provocation trials. Screening tests
are not currently recommended in individuals without hypersensitivity to local anaesthestics in history.
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Introducing local aneasthetics (LAs) into daily clinical
practice has entirely revolutionized operational procedures.
In 1884, Austrian physician Carl Koller successfully superfi-
cially anaesthetized the cornea before an ophthalmology
procedure using cocaine. Currently, LAs are widely used in
a number of medical fields with a different range of their
application possibilities. Such an increase in the number
of local anaesthesia procedures must obviously have an
impact on the increase of the possibility related to adverse
drug reaction occurrence, including hypersensitivity re-
actions [1]. Adverse drug reactions resulting either from
a pharmacological mechanism of action or the intensifica-
tion of dose-dependent effects are usually well recognized
and therefore predictable. In contrast, hypersensitivity
reactions are still disputable, and their diagnosis poses a
significant challenge to clinicians. Nevertheless, there has
been some progress made over the last 2 years in this field.
International expert guidelines have been published [2-5]
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with attention paid to the management of the problem
related to drug hypersensitivity, which still remains one of
the most enigmatic issues in allergology [6]. These recom-
mendations also pertain to hypersensitivity reactions to LAs.

DEFINITIONS

The recommendations of Allergology and Anaesthe-
siology Scientific Societies [2, 4, 7] on the management
of drug hypersensitivity reactions consistently stress the
necessity of using proper terminology. This enables effi-
cient communication between clinicians, reliable research
with a precise identification of recruited patients and the
ability to compare the results obtained by particular in-
vestigators. This aspect is of special importance in clinical
trials on unexpected adverse drug reactions which, for
objective reasons, are based mainly on meta-analyses of
case reports, as it is difficult to plan randomized, controlled
trials in this field.
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Unexpected adverse drug reactions, the occurrence and
intensity of which is dose-independent should be termed
hypersensitivity reactions. The guidelines define them as
objective, repeatable symptomes, elicited by exposure to
certain drugs in well tolerated doses by the majority of
patients. Drug allergy can be diagnosed only in situations
when underlying immune mechanisms are documented
in the development of hypersensitivity reactions i.e. IgE-
dependent or IgE-independent (most frequently T cell-de-
pendent). In the remaining cases when other causes initiate
the symptoms, nonallergic hypersensitivity is diagnosed.
Anaphylaxis, the most serious form of hypersensitivity, is
defined as a severe, life-threatening, generalized or sys-
temic hypersensitivity reaction. It is divided into allergic
(documented participation of immune mechanisms) and
non-allergic (previously defined as anaphylactoid reaction)
[8]. Hypersensitivity reactions are also classified as acute
(immediate) and delayed (non-immediate). This classifica-
tion does not consider pathomechanism of the reaction but
the time from drug administration to the onset of clinical
symptoms. Immediate hypersensitivity reactions, both al-
lergic and non-allergic, occur within 0 to 6 hours (rarely
within 6-12 hours and no longer than 24 hours) following
the administration of LAs and have similar clinical mani-
festations (urticaria, Quincke’s oedema, bronchospasm,
rhinitis, conjunctivitis, gastrointestinal symptoms, and ana-
phylaxis, including anaphylactic shock). Delayed reactions
occur within 24 to 72 hours after exposure (rarely after
6 hours) and manifest most frequently with maculopapular
rash and delayed urticaria [2].

EPIDEMIOLOGY

The accurate incidence of adverse reactions due to LAs
and their underlying mechanisms is difficult to assess. The
International Classification of Diseases (ICD-10) does not
facilitate it since no consideration is given to all the aspects
of the present issue and it is directed towards diagnostic
information. Additionally, not all cases are reported. Ac-
cording to some investigators, symptoms of hypersensitivity
(urticaria/ Quincke’s oedema, anaphylaxis) are the third most
common adverse reaction due to LAs [9].

IgE-dependent reactions are the least frequently ob-
served adverse reactions. The meta-analysis of all reports
published in English language journals (from 1951 t0 2011)
confirmed the incidence of such cases (documented based
on diagnostic procedures) to be 1% among patients with
a suspicion of hypersensitivity to LAs [10]. Cell-mediated
allergic reactions are more common whereas symptoms
of non-allergic hypersensitivity are the most frequent [11].
However, the majority of adverse reactions, some of which
mimic hypersensitivity reactions, are connected with other

causes such as toxicity, the effect of concomitant adrenaline
administration, vasovagal syncope, anxiety responses or
hyperventilation syndrome [10, 12].

MANAGEMENT OF HYPERSENSITIVITY TO LOCAL

ANAESTHETICS
According to the World Allergy Organization (WAO),

unexpected adverse reactions that occur during anaesthe-

sia should be analysed and they constitute an indication
for intensified diagnostic procedure and for consultations
with specialists, including allergologists (Fig. 1 presents
the proposed management algorithm). Local anaesthetics
are essential to perform a number of procedures and they
cannot be eliminated without explanation as regards their

tolerance (approach suggested by some authors) [13, 14].
The diagnosis of unexpected adverse reactions during

local anaesthesia is a difficult issue. The occurrence of these

symptoms does not necessarily indicate hypersensitivity to

LAs. Thus, attention is paid to the collaboration between

allergologists (who have the preparation and skills required

to diagnose hypersensitivity) and anaesthesiologists (who
have the most experience in evaluating adverse reactions
due to anaesthetics, resulting from their pharmacological

and toxic characteristics) [7].

1. Until the aetiology of unexpected adverse reactions
is explained, the term hypersensitivity to local anaes-
thetics should be used.

When a patient presents or has previously presented
with the symptoms suggestive of -allergy to LAs, it is recom-
mended to use the term hypersensitivity to local anaesthetics
in verbal and written communication until the aetiology is
fully accounted for. A preliminary diagnosis of hypersensi-
tivity to LAs (in the case of unexpected adverse reactions)
is justified not only factually but also practically. Physicians
administering local anaesthesia or referring patients to al-
lergologists are not obligated to verify whether the causes
of the symptoms are immune (allergic hypersensitivity) or
non-immune (non-allergic hypersensitivity) mechanisms.
For objective reasons, the diagnostics of hypersensitivity
should cover a broader spectrum than allergy to LAs alone.
Itis important not to use the term allergy during conversa-
tions with patients until it is finally confirmed. Patients who
report the diagnosis of allergy to other physicians may be
wrongly considered to be allergic to a particular drug. Clini-
cal practice shows that in some patients certain LAs have
been avoided for many years based exclusively on vasovagal
symptoms. Therefore, the crucial issue is information on the
event delivered by a physician in the form of a discharge
abstract and then given to a patient and attached to medi-
cal record when the patient is referred for further diagnostic
procedure. These issues are discussed below.
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Does the medical history justify the suspicion

NO

of LA hypersensitivivity?

i YES

Refer the patient to allergologists with proper
documentation containing the names
of the suspected LA and alternative LAs

i YES

Convincing symptoms of hypersensitivity

NO

Direct to/perform differential diagnosis
of other causes of adverse reactions

\ 4

Direct to/perform differential diagnosis

and their relationship with the LA

i YES

Are the diagnostic tests with the

NO

of other causes of adverse reactions

The diagnosis may be established based on medical

suspected LA indicated?

!

Did the tests confirm hypersensitivity
to the suspected LA?

YES

Diagnose an alternative LA

> history. Performing tests is too dangerous.
No patient consent for the test of the suspected LA

Figure 1. Management algorithm in case of suspicious of hypersensitivity to local anesthetics

2. Physicians administering the anaesthetic or those
taking care of a patient during the occurrence of ad-
verse reactions should make every effort to explain
these reactions [7].

These actions should cover a reliable description of the
event included in the discharge abstract given to a patient
and also included in a referral for a consultation with a par-
ticular specialist with the attached medical record.

Information that should be provided in the patient docu-
mentation is as follows:

a) information on the drug suspected of causing the
hypersensitivity reaction
(the trade name, dose, date, time and route of admini-
stration, previous tolerance to the drug or other drugs
from this group if used before);

b) information on the hypersensitivity reaction
(date and time of symptom occurrence with their du-
ration, a detailed description of clinical symptoms with
special consideration given to the targeted organ or
the system and photographic documentation if justi-
fied, management, diagnostic examinations, including
laboratory tests);

Monitoring tryptase activity is particularly useful in dif-

ferential diagnostics of the causes of adverse reactions (es-

pecially if anaphylaxis is suspected). Blood sample should be
obtained 3 times i.e. immediately after the event and then

1-2 hours after symptom occurrence, as well as 24 hours
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after symptom resolution (with no detriment to the therapy).
To do so, 5-10 mL of blood should be collected into a tube
with a clot activator and centrifuged, and the serum should
be refrigerated (if the evaluation is possible within 48 hours)
[7] or frozen at a temperature of —20°C [16]. An increased
activity of tryptase is suggestive of anaphylaxis or another
hypersensitivity reaction with mastocyte degranulation.The
highest values are observed between 60 and 90 minutes
after the onset of symptoms, after 6 hours tryptase activ-
ity is normalized and baseline values are obtained usually
after 24 hours (baseline activity). Tryptase activity within the
normal range does not exclude anaphylaxis. However, its
increased value may retrospectively support the diagnosis
of anaphylaxis. Despite the fact that the guidelines recom-
mend monitoring serum tryptase activity in each suspected
case of drug hypersensitivity reaction, these tests are too
rarely performed.

In some cases with skin manifestations of hypersensitivity,
a skin biopsy may be obtained for histological examination.
c) additional information

The trade names of other drugs, administered concomi-
tantly with a “suspected” LA, should be included. Comor-
bidities, including allergic diseases, as well as symptoms
of the infection, e.g. patient-reported dyspnoea could be
a symptom of asthma existing for many years. Information
on all previously suspected drug hypersensitivity reactions
should be provided.
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3. Isallergology consultation necessary before the ad-
ministration of local anaesthetics?

The current level of knowledge does not allow clinicians
to predict which patients will present with a hypersen-
sitivity reaction to LAs. Only the previous appearance of
unexpected adverse reactions following the administra-
tion of LAs may be a risk factor of a similar or even more
severe reaction after another exposure to the same agent.
Therefore, a detailed history of previous tolerance to LAs
should be the basis for making a decision about the possible
use of a certain drug or patient referral to an allergologist.
Patient evaluation before anaesthesia should also include
the tolerance to other concomitantly administered agents
(preservatives, antiseptic preparations, non-steroidal anti-
inflammatory drugs, antibiotics), as well as the materials and
equipment with which patients may have contact during
the procedure.

A history showing previous hypersensitivity reaction to
LA administration should be included in the above-men-
tioned medical record and should result in a consultation
with a specialist. Additionally, an allergological consulta-
tion confirming hypersensitivity to a certain local anaes-
thetic should also indicate an alternative drug that is safe
to a patient. Patients without such medical record must be
consulted by allergologists before the administration of
aLA[17].The referral is accompanied by not only a detailed
description of the event but also information on the trade
name of the planned LA (of first and second choices). At
times allergologists are provided with a referral with a diag-
nosis of drug allergy and a request for a drug test.

Medical history is an important part of the allergological
diagnostic procedure. The detailed description of the event
may be so suggestive that allergologists may consider per-
forming a particular drug test redundant and/or dangerous.
The obvious causative relationship between anaphylaxis
symptoms and a certain drug will allow the initiation of
the diagnostic procedure starting from the assessment of
tolerance to alternative drugs.

The retrospective evaluation of symptoms based only
on patient history may be burdened with a large subjec-
tive error due to a sense of fear of patients at the time of
the event and the time that has passed since the particular
event. Moreover, patients are unable to present the major-
ity of information necessary for a complete allergological
evaluation. Therefore, a detailed history is of the greatest
importance, together with event description provided by
clinicians, including the information compatible with point
2 or the questionnaire proposed by the European Network
for Drug Allergy (ENDA) [18]. Physicians administering an-
aesthetics or caring for patients during the occurrence of
adverse drug reactions should enclose medical record con-

taining the above-mentioned information when referring
patients for an allergological consultation.

4. Allergology procedures

a) skin tests

Skin tests are an important part of the diagnostic pro-
cedure of allergic hypersensitivity to drugs. Nevertheless,
in a number of cases, they have a limited diagnostic value
due to the lack of standardized concentrations or an un-
known predictive value of the results. However, optimal
concentrations for skin tests were explicitly defined in the
case of LAs, and their negative results have a significantly
predictive value of up to 97% [19]. Thus, the evaluation of
allergic hypersensitivity to LAs using these tests may be of
practical importance, as they may either confirm or exclude
allergy to LAs [5]. To perform the tests, commercially avail-
able drugs are used that do not contain adrenaline or other
ingredients such as sulfites or parabens [20]. The following
tests are used: skin prick tests (SPTs), intradermal tests (IDTs),
and patch tests (PTs).

Prick tests have a higher specificity but a lower sensitiv-
ity and are connected with the lowest risk of anaphylaxis.
They can be terminated at any time during the procedure.
Nondiluted LA solutions are recommended (strong rec-
ommendation/high quality of evidence according to The
Grading of Recommendations Assessment, Development
and Evaluation (GRADE) [5, 21]).

Intradermal tests are more sensitive and repeatable,
however they have a lower specificity and are related to a
higher risk of adverse reactions. They are performed only
after negative SPT results. Local anaesthetics are used at a
dilution of 1: 10 (strong recommendation/high quality of
evidence according to the GRADE [5]). It is recommended
to do the test with gradually increasing concentrations (1:
1000, 1: 100, 1: 10), which decreases the risk of serious ad-
verse reactions [2].

Prick tests and IDTs detect IgE-dependent mechanisms
(i.e. immediate reactions). However, in the diagnosis of LA
hypersensitivity, they may be useful in some patients in
detection of delayed reactions. For this reason, patients
should be advised to observe the skin region subjected to
tests for a prolonged period of time and to promptly inform
the physician of any changes. Brockow et al. [5] recommend
IDTs with LAs at a dilution of 1: 10 equally to patch tests for
the assessment of delayed allergic reactions. The delayed
assessment of IDT results (measurement of the infiltration
diameter after 48 hours) compared to PTs is of comparable
oreven higher sensitivity in the diagnosis of these reactions.

Patch tests are performed with undiluted drugs (strong
recommendation/high quality of evidence according to
the GRADE [5]). They allow the diagnosis of cell-mediated
hypersensitivity and are useful in the diagnosis of contact
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Table 1. Reverse placebo provocation test [2, 26]

Procedure Information given to patient

Result of provocation

Recommended proceeding

LA injection LA injection

Saline injection  Next dose of LA injection

LA injection Placebo injection

Patient reports complaints

LA injection Informing the patient about previous

procedures; LA injection afterwards

Patient reports complaints
Patient reports complaints

Patient does not report complaints

Patient does not report complaints

Continuation of procedure
Continuation of procedure
Continuation of procedure
Positive result of provocation test

Negative result of provocation test

allergies to LAs. The usefulness of PTs with LAs has been
stressed [22]. Cell-mediated hypersensitivity is common
with the use of ester compounds but is also possible with
amide derivatives [23]. After using benzocaine to decrease
pain at the injection site, symptoms of contact allergy may
develop, sometimes erroneously interpreted as inflamma-
tory infiltration [24, 25].

b) provocative tests (single-blind, placebo controlled)

Hypersensitivity to LAs is diagnosed independently of
its mechanism with the use of provocative tests. These tests
diagnose non-allergic hypersensitivity and confirm toler-
ance to LAs indicated in skin tests.

They should be always performed at the time when an
alternative drug is chosen (strong recommendation/ high
quality of evidence according to the GRADE [5]). Provocative
tests with drugs are done only if possible benefits outweigh
risks connected to them. The latter situation concerns LAs
because they are hardly avoidable in a number of medical
procedures [5]. The test is performed with a single-blind
method (patients are not aware whether they are givena LA
or placebo) to exclude unspecific or psychogenic reactions.
The test begins with saline administration and then 0.1,0.2,
0.5, 1.0, and 2.0 mL of undiluted LA (without adrenaline) is
given subcutaneously into the extensor forearm region at
the width of a hand over the elbow joint with time intervals
of 30 minutes [26]. Patients should be informed in detail
about the aim of the test and the risk involved as well as
about the details of the procedure and placebo usage prior
to written informed consent.

All guidelines unanimously emphasize that provoca-
tive tests should be the last stage of diagnostic procedure
with negative skin test results. However, if allergological
diagnosis cannot be conducted and the history is not ex-
plicit, provocative tests with an alternative drug without
skin tests may be performed [27]. In these cases, undiluted
LA (without adrenaline) is administered subcutaneously in
doses of between 0.5 mLand 1 mL. Lack of a hypersensitive
reaction within 30 minutes after the injection is considered
a negative result [16].

If symptoms occur during placebo administration, a re-
verse provocative test with placebo may be used. The follow-
ing consecutive stages of the test are presented in Table 1.
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WHERE, WHEN AND IN WHOM IS DIAGNOSTIC
PROCEDURE PERFORMED?

Diagnostic procedure (including SPTs which are con-
sidered the safest) should be performed by experienced
allergologists or done in specialized sites using typical pre-
cautions for allergological procedures.

Allergological diagnostics should be performed in pa-
tients in whom hypersensitivity symptoms occurred within
4 weeks up to 6 months after symptom resolution and the
cessation of anti-allergic treatment. After this period, test
results are less credible. It was shown that sensitivity to drug
skin tests declines over time [2].

An allergological evaluation should also be indicated in
the case of elective surgical procedure with local anaesthesia
in patients who presented with symptoms of hypersensi-
tivity in the distant past but do not have medical record
supporting that event. Also, the aim of the evaluation is
to indicate the drugs that are safe within this group. The
anaesthesiologist should make every effort to obtain the
information on the previous anaesthesia and deliver it to
the allergologist [17].

In the case when clinical symptoms of hypersensitivity
during local anaesthesia were unambiguous and the diag-
nostic procedure was negative, another diagnostic approach
is recommended after approximately 4-6 weeks. The reason
for it is a suspicion of a time-related decreased ability to
react to LAs and the performed diagnostic evaluation may
reactivate a state of hypersensitivity (booster effect).

In turn, performing the above allergological diagnostic
procedure is not indicated in patients in whom the history
did not show hypersensitivity symptoms after the use of
LAs [2]. This also applies to patients with asthma and other
atopic diseases and to patients with allergy to substances
or drugs to which they will not be exposed during the pro-
cedure. Additionally, patients with mastocytosis who are
particularly predisposed to anaphylaxis (especially drug-
related) do not comprise the risk group of adverse reactions
after LAs. So far there have been only single case reports of
hypersensitivity to LAs described in this group, despite the
fact that each patient underwent bone marrow aspiration
during local anaesthesia. Due to a lack of such reports, it is
believed that the risk of hypersensitivity to LAs in patients
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with mastocytosis is not higher as compared to the general
population [3].

Allergological diagnostic evaluation is not useful either
in cases of adverse reactions resulting from pharmacological
and toxic characteristics of LAs.

CROSS-REACTIVITY

Each case of documented hypersensitivity to a particular
drug is related to the necessity of assessing whether there
is a cross reactivity with other LAs available on the market.
Additionally, an alternative safe drug must be selected. Good
tolerance to the alternative drug should be confirmed not
only on the basis of negative skin test results but also on
the basis of provocative test results. However, the assump-
tion of cross reactivity without medical record during the
diagnostic procedure is a mistake. Cross reactions are typi-
cal of ester forms and are less frequently connected with
amide derivatives. There are cases of allergic reactions to
lidocaine with good tolerance to articaine [28] or symptoms
of urticaria connected only to mepivacaine but with a lack of
adverse reactions after the administration of lidocaine and
bupivacaine [29]. However, the literature provides the data
on concomitant allergy to a few drugs of amide derivatives
[30]. The most common is cross reactivity between lidocaine
and mepivacaine as indicated by French authors [31].

Good tolerance to an alternative LA in provocative tests
(with hypersensitivity to others) does not allow the total
exclusion of the participation of this drug in the future
development of unexpected reactions. In such situations,
premedication may be considered (administration of gluco-
corticoids and anti-histaminic drugs), which is more effec-
tive in symptom prevention of non-allergic hypersensitivity
compared to IgE-dependent mechanisms (i.e. with symp-
toms more commonly related to LAs) [4]. Other authors use
premedication despite the fact that although clear evidence
concerning its efficacy is not available, the evidence con-
nected with its inefficacy is also unavailable.

OTHER CAUSES OF HYPERSENSITIVITY REACTIONS
DURING LOCAL ANAESTHESIA PROCEDURES

Local anaesthesia procedures are related to hypersen-
sitivity not only to anaesthetics but also to preservative
additives in particular drugs (parabens, sulfites) as well as
latex and nickel or antiseptic preparations [32, 33]. Nickel
may be released and absorbed by the organism by means
of injection needles. Potential sources of latex include vi-
als and cartridges containing LAs and syringes with latex
caps and gloves. Preservative additives may be a cause of
anaphylaxis or delayed reactions. Some reports indicate
a significant participation of allergy to methylparaben
in the development of hypersensitivity symptoms dur-
ing local anaesthesia [10, 34]. Thus, diagnostic procedure

connected with the reactions to preservative additives is
recommended if symptoms of hypersensitivity occurred
after the administration of LAs containing such preserva-
tives. Consequently, the trade name of the LA is essential
information that should be delivered to the consulting
allergologist. Additionally, it has been stressed that during
the diagnostic procedure of hypersensitivity to sulfites,
only oral provocative tests are recommended (strong rec-
ommendation/moderate quality of evidence according to
the GRADE) because both positive and negative skin test
results have a low predictive value [5].

SUMMARY

Although hypersensitivity reactions account for a minor-
ity of all reported adverse reactions after the administra-
tion of LAs, they will occur proportionally to the frequency
of the use of these drugs. Physicians administering LAs
should know how to diagnose symptoms of hypersensitiv-
ity in order to introduce appropriate treatment and initiate
activities that could allow future proper diagnostic evalua-
tion. According to the recommendations, a detailed event
description is of the greatest importance [2]. The occurrence
of unexpected adverse effects during previous anaesthesia
is the most important risk factor of their development after
the administration of LAs. Vigilance is required even with
a history of good tolerance to LAs because a hypersensitivity
reaction may occur during the next exposure. A comprehen-
sive diagnostic procedure of hypersensitivity to LAs should
consider the data from objective medical record. Also, it
should involve tests, allowing the assessment of immedi-
ate and delayed reactions, not only to LAs alone but also
to the other drug ingredients and agents connected with
anaesthesia [35].
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