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Background Muscle relaxants (MR) are responsible for 59Vo of peroperative anaphylactic
reactions. A major issue would be to determine whether a systematic preoperative screening
in the general population should be recommended.
Ohjec'tive The purpose of the study was to evaluate the prevalence of muscle relaxant
sensitivity in a sample of the general population and to assess the role of possible risk
factors.
Methods Two hundred and fifiy-eight subjects, aged 20-40 years, visiting a health care
centre for a check-up were evaluated. Protocol included a questionnaire (occupation.
symptoms of atopy, previous surgery, history of drug allergy), skin-prick tests to four
commercial muscle relaxants and measurement of specific IgE against quaternary ammo-
nium ions. Atopy was evaluated by skin-prick tests to common inhalant allergens and by a
Phadiatop test.
Results Of the study group, 9.37o had either a positive skin test to one or more muscle
relaxant or a presence of specific lgE to quaternary ammonium ions. No risk factor was
identif ied in the studied group.
Conclusion Since the rate of MR sensitivity is much higher than the anticipated rate of
peroperative reactions due to allergy, a systematic preoperative screening fbr MR allergy
should not be recommended for adults in a general population.
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Summarv

Introduction

Muscle relaxants (MR) are responsible for 597o of pero-
perative anaphylactic reactions in adult patients in France
[]. The only risk factor recognized is female gender, with
75c/a of reactions occurring in women [21. Other risk factors
proposed have been atopy, history of previous general
anaesthesias (GA) and number of GA, but have not been
proved. Moneret-Vautrin et al. tested 147 subjects, includ-
ing five with history of allergy to MR, with five MR, and
found all tests negative [3].
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More recently in a study including subjects without risk
factors, the same group f ound 1 .6c/c, of sensitivity [4]. Prior to
proposing a systematic preoperative screening fbr MR sensi-
tivity, it is necessary to know the rate of sensitivity in the
general population to determine the predictive value of MR
sensitivity for the occurrence of peroperative anaphylactic
reactions. Since a number of studies have demonstrated either
the usefulness of skin tests to retrospectively confirm allergy
to MR and the possibil i ty of detecting specific IgE to qua-
ternary ammonium ions (the major allergenic epitopes of MR)
in the serum [2,5] the aim of our study was to evaluate the rate
of MR sensitivity in a group of subjects visit ing a health care
centre fbr a check-up examination, and the possible risk
factors influencing this rate.
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Methods

The population study included 747 subjecrs 20-40 years old
visit in-q a health care centre fbr a check-up. This exami-
nat ion is provided by the Nat ional  Heal th Service on a
5-yearly basis to all those affi l iated, i.e 95o/o of the
general population. The protocol included a questionnaire
about occupation, symptoms of atopy, number of previous
surgical procedures, reactions occurring during surgery and
possible history of drug allergy. Patients were considered to
be clinically atopic if they answered yes to at least one of the
fbllowing questions : 'Have yoLl ever had hay tèver?', 'Do

you usually have rhinit is or nasal obstruction?'. 'Have you
ever had asthma?'. Only 258 subjects agreed to undergo
skin tests and blood sampling fbr measurement of specific
IgE against quaternary ammonium ions. Skin-prick tests were
performed with common inhalant allergens and four MR.

Common inhalant allergens tested were commercial
extracts (Stallergenes Co) standardized in terms of
biological  uni ts ( ' react ivy index'  :  RI)  or  only in
terms of weight/volume (w/v), using the following
allergens: Dermato1thagoides pteron\:ssinu,s (l00RI/mL),
cypress ( l /20wlv),  grass pol len ( l00RI/mL),  par ietar ia
( l00RI/mL),  a l ternar ia ( l00RI/mL) and car dander
( 100 RI/mL).

MR tested with the prick techique were approximately
1/10 diluted solution of atracurium (l mg/ml-) and non-
diluted solutions of vecuronium (4 mg/ml-) pancuronium
(2 mg/ml-) and suxamethonium (10 mg/ml-) These concen-
trations were chosen according to previous work studying
correlation between intradermic tests and prick tests [6].
The positive control was a 97o codeine phosphate solution
and the negative control was the allergen diluent. Weal
diameter was recorded 20 min later. Prick tests were con-
:,idered to be positive if the weal measured was 3 mm larger
than the weal of the negative control. Blood sampling was
also performed to measure specific IgE to a group of
common inhalant allergens (Phadiatop, Pharmacia,
Sweden), and specific IgE directed toward quaternary
ammonium ions. In our study we used the PAPPC-
RAST ll l  The solid-phase complex is p-aminophenyl
phosphoryl chloline immobilized on agarose and RIA
was perfbrmed with an antihuman IgE labelled with
't ' I. Results were given as percentage of radioactivity.
This technique assays the presence of specifìc IgE antibo-
dies against quaternary ammonium ions which are known to
be the major muscle relaxants allergenic epitopes [5]. The
threshold of positivity fbr the IgE measurement was set at
0.35 kU/L (class l). Atopy was diagnosed by the presence of
one or more positive prick tests to common inhalant aller-
gens and/or a positive Phadiatop test. Sensitivity to MR was
defined by either one or more positive skin-prick tests to a
MR either by the presence of specifìc IgE.
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The study was approved by the Ethics Committee and
subjects signed an informed consent to participate in the
study.

The statistical analyses included chi-square tests to com-
pare percentages and unparaired /-tests to compare mean
values of continuous variables. In all instances. a P-value
less then 0.05 was considered as sisnifìcant.

Results

Seven hundred and forty-seven subjects were included in
the study but only 258 completed the study. Answers to the
questionnaire fiom the 489 subjects who did not undergo
skin-prick tests and blood sampling were analysed tcr
evaluate the percentage of atopic patients in this group.
Among the 489 subjects who did not participate in the srudy,
16l G4a/a) were atopic according to the questionnaire, i.e. a
similar rate (337o) to the 258 tested subjects. Age and sex
distribution were similar in those who participated and in
those who dic l  not .

The proportion of subjects who had a history of previous
GA and the mean number of these GA were similar in the
489 subjects who did not participate in the study and the 258
tested subjects.

Among these 258 subjects (Table l) mean (* so) age was
32.1 -| 5.3 years. Twenty-four of 258 (9.37a) were sensi-
tized to MR: I 2 had positive skin-prick tests to one or more
MR.  and l4  had spec i f i c  IgE to  quarernary  ammonium ions .
Two had both positive tests.

Among the 12 positive skin-prick tests to MR, three
were positive to vecuronium, five to pancuronium, six to
suxamethonium and none fbr atracurium. Two were both
positive to suxamethonium and pancuronium. The sex ratio
was identical in both the sensitive and non-sensitive
groups. Prevalence of atopy defined by the presence of
one or more positive prick tests to common inhalant
allergens and/or positive Phadiatop test was equal to 16124
(66.17a) in sensitized subjects, and l2l1234 (567a) in non-
sensitive subjects and was not significantly different. A
history of previous GA was found with the same rate

Table 1. Characteristics of the stLrdied groups

Subjects (n)
Males
Females
Age (years)
Atopy (n)
Sens i t i z l t i on  t o  MR

Pos i t i ve  sk in  t es t s
Specifìc IgE

2-58
123
1 3 5
32 .1  - f  5 .3
137
24
l 2
l4 (2 with posit ive skin tests)
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in sensit ized subjects (16124 66.1a/c) and non-sensit ized

subjects  (1681234.11.87a) .  Mean number  o f  prev ious GA

was 2.2  and 2.1 .  respect ive ly .  React ions dur ing prev ious GA

were only one among MR sensit ive and f ive among non-

sensit ive subjects. There was no signif ìcant stat ist ical

dif ference. A history of drug al lergy was fbund in 42

subjects (Table 2). Among these 42 subjects two were

sensit ive to MR. This prevalence was not stat ist ical ly

dit fbrent f ìom the 216 subjects without drug al lergy.

Discussion

The prevalence of MR sensit ivi ty in our study was equal to

9.3oh. We fèel this f ìgure is truly representative of MR

sensit ivi ty in this populat ion aged 20-40. since sex. age

distr ibution. proport ion of subjects who had previous GA'

mean number of previctus GA and prevalence of syrnptorns

suggestive of atopy were identical in subjects who agreed to

participate in the study and those who did not. The percentage

of posit ive Phadiatop tests was only sl ightly higher in the

study group (26Vc) than in another satrnple of the general

populat ion str-rdied previously \20o/c) [8].  Sub.iects volunteer-

ing for a check-up exatnination in French Social Securìty

health care centres do not diflèr tìom the general population

with regard to age. sex ernd edr-ication [9ì and from those who

do not attencl, in respect to rnedical history [101.
Atopy does not apppear to be a r isk factor for MR al lergy.

Prevalence of MR sensit ivi ty was not higher in atopic than

in non-atopic subjects. In this study. the rate of atopy is high

because we considered results of skin tests and results of the

Phadiatop test.

When cottsidering atopv only using the Phadiatop test '

the rate of atopy was 6124 (257c) in MR-sensit ized subjects

and 21234 (267c) in the non-sensit ive subjects. When con-

sidering atopy only using skin-prick tests to comlrìon

Table 2. Characterist ics of MR scnsit ized and non-sensit ized

subjects. Sensit izat i t tn was defìned as a posit ive skin test or

prescnce of speci l ìc IgE to MR

Sensi t ized
1o MR

Non-sens i t ized
to  MR

('/( ) tr : 221 (c/c)

inlralant al lcrgens. we tbuncl a rate of atopy of 13124

(54%,) and 901231 (387c) in IVlR-sensit ive sr-rbjects i ind

non-sensit ive subjects. respectively. Thcse results are not

s ta t is t  ica l  ly  d  i  l ' fè rent .

Equally. the number of previt lus GA was not dif fcrent

between sens i t ive  and non-sens i t ive  sub jects .  In  our  s tudy.

drug al lergy isolated from or associated with atopy doe s not

represent a r isk factor fbr MR sensit ivi ty '  Howcvet' .  in

another study, subjects with atopy and drug al lergv were

sensit ized to MR in l6a/o of cases whereas subjects without

these r isk  fac t t t rs  were sens i t ive  in  on ly  l .6c /c  o f  cases I '+ l .A

recent  s tuc ly  [1 l l  eva luated the ra te  o f  sens i t iv i ty  to  MR in

selected subjects ref-erred to an al lergy division tor al lergy

investigation. They were spl i t  into several groups depending

on the presence of potential r isk factors as atopy. previous

occupat iona l  exposure to  MR.  prev ious GA wi th  MR and

prev ious systemic  drug react ion.

Atopy alone was not foLrnd as an independent r isk factor.

Thc rate fbr MR sensit ivi t) '  'n 'aried frotn 0 tt l  l '1. lci( ' .

clepenc|ng on the presence or absence of one tcl  several of

the abgve-mentioned possible r isk factors. Thc observed

fcmale/male sex rat io was closer to I  than thc 3 cxpected

[2]. Hor,vever, note that fènlalc gender was fbund as a r isk

factor for patients with al lergic reactions and se nsit izat i t ln t t- t

MR. In our surve)' .  we detected only sr-rbjects with MR

sensi t iv i ty  wi thout  any c l in ica l  h is tory  o f  MR sens i t iz -a t ion.

Levels and affìnity of the IgE antibodies to MR and r isk

f 'actors rnay be dif ferent in both populat ions.

In  a  prev ior - rs  s tudy [12] .  women were svsten ia t ica l ly

t es tec l  w i t h  MR p r i o r  t o  a  GA .  S i x  ( t ì . 3q i )had  a  pos i t i ve

sk in  tes t  rv i th  MR but  on ly  one had a pos i t ive  tes t  when

us ing in t radermal  te  s ts  ins tead of  the pr ick  tes t  (  1 .4%\.  ln

our str-rdy the rate tt f  posit ive skin-prick tcsts to MR was

1.6c/c. Our study exempli f ied a large discreparlcv between

the results of skin tests and presence o1' spccihc lgE. Only

two subjects had posit ive skin tests and specifìc IgE,.

Several explanations can be given about the cltscrepancy

lretween skin test results and biological rcsr-r l ts. Si l lce the

stucly was perfbrmed in a non-selected popLrlat ion. i t  is

possible that some subjects (al l  tested vn' i th the highest

concentrat ions of MR not givin-e false posit ive reactions

by a non-specifìc histarnine release el ' lèct) har e a very low

sens i t iv i ty .  In  th is  case.  pgs i t ive  sk in  tes ts  wi thout  detect -

able specif ic IgE in the sera could be 1ound. The possibi l i ty

of false posit ive skin tests can also be kept in rnind'

However. the concentrat ions of muscle relaxants were

chosen to not induce non-specifìc hist lrninc release. How-

ever. the opposite can also be gbserved. Sorne subjects with

IgE  uga ins t  qu í ì t e rna ry  a l nmon ium i t l ns  rnay  ha re  p ( ) s i t i ve

RAST ancl negatir, 'e skin tests" especial ly f ìrr tnuscle

relaxants with r igid struct l l res such as pancuroniutn or

vecuron iurn f2 . l3 l .  In  the ar t ic le  descr ib ing the PAPPC

RIA method 16l used in our work. the sensit ivi ty specifìci ty
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Atopy (n)  16
Previt ' rus GA (n) 16

Previoits GA/suhjects 2.2

Reactions duri l tg GA (n) I

Drug al lcrgy (rr) 2.

167 )  NS
,61 )  NS

NS
NS

( 8 )  N S

t2t  (_56)
168 (72)

2 . 1
5

40 , r7 )

GA :  general  ar tacsthesia.



Prevulent 'e of must ' le relurunts sensit i : ,ut iort 75

and posit ive predict ive value have been evaluated at 91.97
and 947c, respectively, when studying patients with a
history of al lergic reaction. However, in the 34 'non-al lergic

control subjects'  tested. two sera with serurn-specif ic IgE
antibodics to quaternary atxrnoniums ions were fbund l6o/cl.
This rate is comparable with the rate of posit ive sera fbund
in  our  s t r rdy (141258,  5ak) .

A f inal and very important prat ical issue is to determine
whether MR al lergy is common enough to warrant sys-
tematic preoperative screening. No data are ar, 'ai lable on the
general populat ion. In order to be effìcient a test must have
both a high posit ive and a high negarive predict ive value.
For a high predict ive value the prevalence of the disease in
the populat ion must bc high. The rate of sensit ivi ty to MR is
vely high compared with the rate of peroperative anaphy-
lac t ic  react ions to  MR.  Anuphy lact ic  peroperut ivc  reuct ions
occur in around l /11500 anaesthesias. MR are involved in
59c/o o f  cases in  adul ts .  i .e .  117621 anaesrhes ias.  Thus l /
7627.  i .e .  0 .013o/o,  have sens i t iv i ty  which could  lead to  a
peroperative posit ive reaction. Since 9.3c/o of the populat ion
may have MR sens i t iv i ty .  715 preoperat ive screening tests
would have to be pertbnned to identi fy a patient who
could develop a peroperativc anaphylactic reaction. The
remain in_e 714 tests  cou ld  be c lass i f ied as fa lse pos i t ive .

Thus we need to know much rìore about r isk factor"s for
MR al lergy before advising a systematic preoperative
screening.

In  conc lus ion.  a t  the concent ra t ions used.  sk in-pr ick  tes ts
to MR and measurement of specif ic IgE shoived a rate of
MR sens i t iv i ty  o f  9 .3% in  a  genera l  popula t ion.  No r isk
factor fbr MR sensit ivi ty was identi f ied. Since the rate ol '
peroperative reaction to MR is very low contpared with the
prevalence of MR sensit ivi ty, a screening test for MR
sensit ivi ty prior surgery is not advisable.
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