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Introduction
8 millions procedures requiring anesthesia are performed yearly
in France with 75% of them being general anesthesia. In 45% of
those procedures, a NMBA (neuromuscular blocking agents) is used
[1]. The incidence of allergy to general anesthetics ranges between
1/20000 in Australia and 1/350 in Great-Britain [2,3]. The incidence
of peranesthestic allergic reactions estimated in 1996 in France was
1/9000, all drugs confounded and the incidence of allergic reactions
to NMBA was evaluated to be 1/6500 anesthesia. Allergic reactions
can be benign or fatal in some cases (6%), presenting with urticaria
/angioedema or systemic manifestations (dyspnea, bronchospam)
and a severe anaphylactic shock [4] requiring a cardiopulmonary
resuscitation and the administration of adrenaline [5]. Thus, it is
important to prevent this IgE mediated allergy [6-8] by recognizing
the profile of patients at risk. Although many studies have identified
the profile of patients allergic to drugs [9], very few studied the
particularity of general anesthetics. Our study evaluates the
prevalence of sensitization to general anesthetics in our institution.
It determines as well the profile of patients sensitized to general
anesthetics.

Methods
This is a retrospective observational study conducted between
January and December 2009.
Inclusion criteria are as following:

characteristics: the group of patients sensitized to general anesthetics
and the group of patients sensitized to other drugs.
A prick test was performed in all patients referred to our clinic by
the anesthesiology department in Hotel Dieu de France whenever an
allergy to general anesthetics was suspected. The protocol used for the
prick test is the following: the positive control is the histamine and
the negative control would be a physiological saline. The cut-off is a
diameter of 3mm. We tested the following drugs with the consecutive
dilutions by a prick test: Meperidine (10mg/ml), morphine (10mg/
ml), tramadol (50mg/ml), alfentanil (0.5mg/ml), sufentanil (0.005mg/
ml), fentanyl (0.05mg/ml), ketamine (10mg/ml), propofol (10mg/
ml), etomidate (2mg/ml), midazolam (5mg/ml), thiopental (25mg/
ml), vecuronium (4mg/ml), rocuronium (10mg/ml), atracurium
(10mg/ml), cisatracurium (2mg/ml), succinylcholine (50mg/ml),
xylocaïne (10mg/ml), bupivacaine (2.5mg/ml).
The diagnosis of other drug allergies such as antibiotics was based
upon the clinical symptoms as described by the patient. A positive
dosage of the IgE specific to antibiotics was also used to confirm the
diagnosis. However, a negative result didn’t eliminate the diagnosis
knowing the low sensibility of the IgE.
The data analysis as well as the graphic representations was
performed by using Excel software. Proportions and percentages for
both groups and means were used for the descriptive analysis. The
comparative analysis was done with the Chi2 test used for personal
history of allergy and gender, and the z-test for the age factor.

1. Patients referred from the department of anesthesiology to our
clinic for evaluation, because of positive history of allergy such as:
allergic rhinitis, asthma, and food or drug allergy

Results

2. Prior history (greater than 6 weeks ago) of per-operative
allergic reaction

17 patients of 1176 (1,44%) were diagnosed as sensitized to
general anesthetics (Table 1). The mean age and the standard
deviation were 46.4 ± 7.4 (α=5%). Among the 17 patients sensitized
to general anesthetics, 12 were female (70,6%).

Exclusion criteria were:
1. Patients with antihistaminics, benzodiazepines, tricyclics
antidepressors and vasoconstrictors intake within one week
2. Pregnant women
3. Very poor skin condition
1176 patients were included in order to determine the prevalence
of sensitization to general anesthetics.
Then, 2 groups of patients were designed to compare their
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Descriptive analysis

The proportion of patients with a positive history of allergy
was70,6% (12/17).
On the other side, the number of patients with a drug allergy is
9/17 (52,9%). 6/9 has an allergy to penicillin, 4/9 has an allergy to
NSAIDs and 2/9 were allergic to sulfa drugs.
Among the patients sensitized to general anesthetics, 16 of
17 (94,1%) of patients had a direct mast cell degranulation with
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Table 1: Number of patients diagnosed as sensitized to general anesthetics.

Patient

Age

Gender

Positive results of the prick test
Meperidine

Respiratory, cutaneous and food allergy

1

37

M

2

43

F

Meperidine, Alfentanil, Vecuronium, Rocuronium Asthma, Allergy to nuts

3

43

M

Morphine

Asthma

4

25

F

Meperidine

Atopic dermatitis

5

51

F

Cisatracurium, Vecuronium, Rocuronium,
Etomidate, Fentanyl

Allergic rhinitis

6

45

F

Etomidate, Propofol, Meperidine

Dust allergy

7

79

M

Meperidine, Atracurium. Ketamine

Allergy to fish, garlic, spices, bananas and
aubergines

Drug allergy
Sulfamids

Sulfamids, Penicillin, NSAIDs

8

39

F

Morphine, Meperidine, Sufentanil

NSAIDs, Penicillin, Tetrazepam

9

39

F

Meperidine, Atracurium

Penicillin

10

55

M

Cisatracurium

Allergic rhinitis

Penicillin, Aspirin

11

67

F

Morphine, Meperidine, Sufentanil, Atracurium

Contact dermatitis (creams)

Penicillin, Cephalosporins

12

48

F

Meperidine, Alfentanil, Sufentanil, Morphine,
Etomidate, Ketamine

Dye allergy

13

40

F

Fentanyl, Morphine, Vecuronium

Nickel allergy

Penicillin

14

25

M

Propofol, Meperidine, Ketamine, Atracurium,
Rocuronium

15

45

F

Meperidine

16

73

F

Morphine, Alfentanil, Meperidine

Allergy to spices and thyme

Macrolids, NSAIDs

17

35

F

Meperidine

Allergy to turkey and foiegras?

Metronidazole

Figure 1

histamine release with morphine and mepiridine, but the diameter of
wheal and flare was less than 3mm. 3/16(18.75) had sensitization to
sufentanil, 3/17(18.75) had sensitization toalfentanil and 2/17(11.76)
had sensitization tofentanyl. 8/17 (47,1%) had a sensitization to
NMBA, 3/17 (17,6%) was sensitized to etomidate, 3/17 (17,6%) had
a sensitization to ketamine and 2 of 17 (11,8%) were sensitized to
propofol (Figure 1).
Among the patients diagnosed with a sensitization to NMBA,
4/8 had a sensitisation toatracurium, 3/8 to vecuronium, 3/8 were
sensitized to rocuronium and 2/8 had a sensitisation tocisatracurium
(Figure 2).
The rate of cross-reactions among the patients sensitised to
NMBA was evaluated as high as 37,5% in our study (3/8).
172 patients of 1176 (14,6%) were diagnosed with an allergy to
other drugs. 98 were female (57%). The mean age and the standard
deviation for this group of patients were 40,9 ± 2.7 (α=5%). 55,8%
(96/172) had a personal history of allergy whether it was a food,
cutaneous or respiratory allergy.
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Figure 2

Comparative analysis
a. Age: The z-test was performed for this variable and the result
obtained wasn’t statistically significant: z=1.38<1.96, α=5%.
b. Personal history: 55.8% (96/172) of the patients allergic to
drugs have a personal history of food, cutaneous and respiratory
allergy. On the other side, 70,6% (12/17) of the patients allergic to
general anesthetics had a previous history of allergy. The Chi2 test was
performed with a result of 1,07, which was considered non significant
(α=5%).
c. Gender : 12/17 (70,6%) of patients with an allergy to general
anesthetics were female whereas 57% of patients diagnosed with a
drug allergy were female.(Figure 3) The Chi2 test was performed but
the result wasn’t statistically significant (p=1.07,α=5%).

Discussion
The incidence of allergy to general anesthetics is rare and ranges
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food allergy), which is considered in the literature as a risk factor to
allergy to general anesthetics [11].
The comparative analysis in our study which is new of its kind
showed that the group of patients allergic to general anesthetics is
similar to the group of patients allergic to drugs when it comes to
age, gender and personal history of allergy (cutaneous, respiratory
and food allergy): in fact, being a adult women with a past history of
allergy is a risk factor for the allergy to general anesthetics as well as
to drugs.
Thus, when those characteristics are present, one should suspect a
possible allergy to general anesthetics in the preoperative consultation.
Few other studies evaluated the implication of other factors such
as pholcodine in the occurrence of the allergy to general anesthetics
[21-24]. It is an analogue to morphine that has a quaternary
ammonium and is used in the preparation of antitussives.

Figure 3

It is necessary however to perform other studies with larger
samples in order to identify better the risk factors of the allergy to
general anesthetics and thus prevent it.

Conclusion
between 1/20000 in Great-Britain and 1/350 in Australia [2,3]. Thus,
few studies were designed to examine the different aspects of this kind
of allergy, especially its prevalence and its risk factors.
Our study has aimed to determine the characteristics of patients
having a sensitization to general anesthetics. The diagnostic workup
included the clinical symptoms, the prick tests [10] the tryptase level
and the specific IgE useful in the diagnosis of allergy [11,12].
In our study, the prevalence of the allergy to general anesthetics
was 17/1176 (1.4%) patients seen in our clinic. The incidence of
allergic reactions is usually reported in the literature instead of its
prevalence.
Furthermore, the NMBA (47,1%) in particular the atracurium
were the most encouteredagent in allergy, followed by vecuronium,
rocuronium and finally cistracurium. 16 of 17 (94,1%) patients had
a degranulation to morphine and mepiridine, but 3/16(18.75) had
sensitization to sufentanil, 3/17(18.75) had sensitization to alfentanil
and 2/17(11.76) had sensitization to fentanyl .There is a difference
between our results and those of other studies with the exception of
the results of a Spanish study in 2000 [13].
An article published in the Singapore Medical Journal in 2008 [7]
mentioned that 65% of patients are actually allergic to the NMBA.
This result matches the value found in other studies [2,8,14].
This is best explained by the presence of a quaternary ammonium
common to all NMBA which is responsible for this kind of allergy [8].
Furthermore, this study showed [7] that 13% of patients were
diagnosed as having a sensitisation to opioids. When it comes to
the NMBA, the allergy to atracurium and vecuronium is the most
frequent in Lebanon when compared to France [7] where rocuronium
(even though less histamine releasing) and atracurium are the most
frequently encountered.
The rate of cross-reactions in our study was 37.5% which is lower
than the rate found in other studies (65%) [15,16]. However, this rate
justifies the need to test all the NMBA when an allergy to one of them
is confirmed [11]. It is important to mention that 15 to 20% of patients
[17,18] in France and even more in Australia (50 à 60%) [19] who
present for the first time an allergy to a NMBA ,were never exposed
before to these drugs [20] making the diagnosis more difficult.
The mean age of the patients sensitized to general anesthetics is
46,4 ± 7,4, which is compatible to the fact that adult patients are more
frequently affected than young patients [9].
A female predominance was noticed in our study with a value of
70,6%, similarly to the results in literature (70%) [3].
70,6% had a medical history of allergy (respiratory, cutaneous or
Irani et al. Int J Anesthetic Anesthesiol 2014, 1:013

The allergy to general anesthetics is uncommon and few studies
evaluated the prevalence of this allergy and its risk factors.
The sensitization to NMBA is the most frequently encountered in
Lebanon similar to France, Great-Britain and other countries.
The rate of cross-reactions is 37.5%; that justifies the need to test
other NMBA once a patient is allergic to one of them.
Furthermore, the patients sensitized to general anesthetics have a
particular profile: an adult female with a personal history of allergy.
Those characteristics are useful to consider testing for anesthetics.
Other studies need to be done in order to determine the different
characteristics of the patients allergic to general anesthetics. Also, it is
important to agree on a common diagnostic tool with a high positive
predictive value (PPV) to confirm the allergy to general anesthetics.
The prick test is the best diagnostic tool available.
Combining the skin prick test and our clinical knowledge of the risk
factors for the allergy to general anesthetics can improve our diagnosis
skills and can help us make a proper diagnosis with an attempt to prevent
peri-operative anaphylaxis due to general anesthetics.

Limitations of the Study
Our study is retrospective and focuses on the risk factors of
allergy to general anesthetics. The prick skin test was done with
the undiluted form of the anesthetic agent, or in other words at the
same concentration as administered to the patient for anesthesia.
However, some of those risk factors such as the profession weren’t
studied because of the lack of information in the patient’s file. A larger
sample of patients allergic to general anesthetics could have been
more informative. However, knowing the incidence of this allergy, it
is challenging to gather a larger number of patients.
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