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Summary
Our bi-specialty clinic was established to systematically investigate patients with suspected peri-operative hypersensi-

tivity reactions. Four hundred and ten patients were studied; 316 following an intra-operative reaction (‘postopera-

tive’ group) and 94 with a previous history of reaction, referred before undergoing anaesthesia (‘pre-operative’

group). In the postoperative group, 173 (54.7%) were diagnosed with IgE-mediated reactions: 65 (37.6%) to neuro-

muscular blocking drugs; 54 (31.2%) antibiotics; 15 (8.7%) chlorhexidine and 12 (6.9%) patent blue dye. Reactions

were severe in 114 patients (65.9%). All reactions to patent blue dye were severe. We identified IgE sensitisation in

22 (13.2%) cases with isolated mucocutaneous reactions. Only 173 (54.7%) patients had serum tryptase samples

taken. Referrers’ suspected causal agent was confirmed in only 37.2% of patients. Of 94 patients reviewed ‘pre-opera-

tively’, 29 (30.8%) were diagnosed with IgE-mediated hypersensitivity reactions, reinforcing the importance of investi-

gating this group of patients. Knowledge of the range of causative agents identified in our study should guide the

investigation of suspected peri-operative hypersensitivity reactions.
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Introduction
A joint anaesthetist/allergist clinic was established

in 2007 at City Hospital Birmingham, to investigate

patients with suspected hypersensitivity reactions to

anaesthetic drugs from hospitals mainly within the West

Midlands. Both the British Society for Allergy and Clini-

cal Immunology (BSACI) and the Association of Anaes-

thetists of Great Britain and Ireland (AAGBI)

recommend the involvement of both an anaesthetist and

an allergist in these clinics, as the identification of the

nature of the reaction and causative agents is often com-

plex in the context of the peri-operative setting [1, 2].

The referral of patients with suspected hypersensi-

tivity reactions to anaesthetic drugs for further investi-

gations is now considered mandatory, and is the

responsibility of the primary anaesthetist involved [2–4].

A study from 2005 showed that an informed guess was

not a reliable way of determining the cause of a sus-

pected hypersensitivity reaction during anaesthesia, and

may put a significant number of patients at unnecessary

risk [5]. The aims of our service were: to determine the

cause of the event; to identify any agent responsible; to

determine those drugs which were safe to use in

future anaesthetics; and to make recommendations
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for safe peri-operative care. We report the results of a

seven-year review of patients referred to our bi-specialty

clinic with suspected hypersensitivity reactions during

anaesthesia.

The European Academy for Allergology and

Clinical Immunology revised the nomenclature in 2004

[6], and recommended that the term hypersensitivity

be used for objectively reproducible symptoms or signs

initiated by exposure to a defined stimulus, at a dose

tolerated by normal persons. Following investigation,

diagnosis should then be broken down into IgE-medi-

ated and non-IgE-mediated hypersensitivity. The term

anaphylaxis should be used for all severe, life-threaten-

ing hypersensitivity reactions, whether these were IgE

or non-IgE-mediated reactions. This terminology is

used throughout.

We wished examine the nature and patterns of

suspected hypersensitivity reactions associated with

anaesthesia referred to a regional specialist centre in

the UK, and to identify and describe the pathophysio-

logical causes of these reactions, adding to the existing

evidence base. We also sought to compare this UK-

derived data to the experience reported in other Euro-

pean countries and Australia.

Methods
We created a database following approval from our

hospital’s Clinical Effectiveness department, and

stored in accordance with the hospital’s information

governance protocols.

Patients were generally referred to this clinic for

further investigations either because they had experi-

enced a suspected hypersensitivity reaction associated

with a recent anaesthetic, or because the patient was

awaiting surgery, but had reported a past history of

previous uninvestigated reaction(s) associated with

anaesthesia.

The approach to the investigation of suspected

hypersensitivity reactions in our bi-specialty clinic is

detailed below.

The history from the referring clinician was

reviewed, together with any details the patient may

have recalled. We paid particular attention to past his-

tory of anaesthetic exposure, any known drug allergies,

a history of other reactions, including spontaneous (id-

iopathic) urticaria or angioedema, and a history of

other allergic diseases or asthma. We then examined

the anaesthetic chart to confirm the drugs or agents

administered, and the timing of administration in rela-

tion to the reported clinical features.

When available, serum tryptase levels taken

peri-operatively were used in the assessment. Tryptase

elevation is an indicator of mast cell activation in sys-

temic anaphylaxis, or mastocytosis [7]. A serum tryp-

tase level greater than 14 lg.l�1 [8] or a 100% increase

in two serial tryptase samples taken during the reac-

tion, was interpreted as significant. When no baseline

tryptase was available, we took samples during the

clinic attendance for analysis (Unicap 250; Thermo

Fisher Scientific, Uppsala, Sweden), since baseline sam-

ples can be taken at any time point 24 h after the

reported reaction. However, samples taken and their

timing were entirely dependent on the anaesthetist

managing the patient at the time, and hence there was

some variation in practice.

The first line investigation in the clinic was to skin

prick test the patient with the drugs/agents adminis-

tered before the reaction. We performed skin prick

tests at therapeutic concentration or known non-irri-

tant concentration based on the information available

(EAACI guidelines 2005, BSACI guidelines 2009,

ENDA guidance 2013) [1, 9, 10]. When applicable, in

positive cases, alternative drugs from the same class

(e.g. neuromuscular blocking drugs) were tested to

provide safe alternatives for future anaesthetics [11].

When no response was observed on skin prick

testing to a drug strongly suspected of causing the reac-

tion, we performed intradermal testing at a recom-

mended dilution.

Serum-specific IgE assays to the possible causal

agent were performed where available, using Phadia

Immunocap� (Thermo Fisher). Assays available to our

clinic included: latex; chlorhexidine; suxamethonium;

penicillins; gentamicin; gelofusine; lignocaine; and

morphine.

We reached a diagnosis following review of the

history, anaesthetic records, and investigations under-

taken, including serum tryptase. A positive skin test

and/or a positive serum-specific IgE assay result was

regarded as confirmatory of IgE-mediated hypersensi-

tivity. Limitations of skin tests and serum-specific IgE

testing are well recognised [1]. False positive skin tests
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due to direct histamine-releasing effects of some drugs

are well known. Serum-specific IgE assays to agents

other than latex have not been fully validated. While

recognising these limitations, we interpreted positive

skin tests and/or serum-specific IgE as confirming IgE-

mediated hypersensitivity where this was in keeping

with the overall clinical picture.

Some drugs are known to cause histamine release

and a raised tryptase level without an IgE-mediated

mechanism, for example vancomycin. However, there

was no effective way of differentiating IgE-mediated

reactions from direct histamine release with these

drugs. With these limitations in mind, where the reac-

tion had been severe with positive skin prick testing,

we made a diagnosis of an IgE-mediated reaction, and

advised future avoidance of the drug.

In patients suspected of having a hypersensitivity

reaction, we graded the severity of the reaction accord-

ing to the adapted Ring and Messmer’s [12, 13] grad-

ing system for generalised hypersensitivity reactions:

Grade 1 – cutaneous or mucous signs only: mild.

Grade 2 – moderate multi-visceral signs: measur-

able, but not life-threatening cardiovascular (tachy-

cardia, hypotension), gastrointestinal (nausea) or

respiratory disturbance.

Grade 3 – life-threatening mono- or multi-visceral

signs: cardiovascular collapse, and/or cardiac

dysrhythmias, and/or bronchospasm, and/or muco-

cutaneous or gastrointestinal symptoms.

Grade 4 – cardiac and/or respiratory arrest.

We included all patients who attended the joint

specialty clinic from September 2007 to December

2014 in the sample. The items of patient information

recorded in the database included: age; sex; date of

clinic attendance; history of atopy and allergy; the

operation details; clinical presentation and grade of

severity of the reaction; management of the reaction

and consequences; serum tryptase and IgE assay

results; suspected causal agent; skin test positive agent;

and final diagnosis.

We analysed patient data in two groups: those

seen after a recent suspected hypersensitivity reaction

during an operation (the ‘postoperative’ group); and

those awaiting an operation, but with an uncertain

past history of previous hypersensitivity reaction to

anaesthetics (the ‘pre-operative’ group). This division

was warranted, as the clinical history and features of

the reaction during an anaesthetic in the ‘pre-opera-

tive’ group were self-reported. The patients in the

‘postoperative’ group were usually referred by a senior

anaesthetist following a recent suspected reaction. The

details included a full list of the drugs administered,

contemporaneous observations, full description of the

clinical features, treatment measures and any follow-up

investigations completed, e.g. serum tryptase measure-

ments.

We performed data analysis with Pivot tables in

Microsoft Excel, and calculated percentages. We

compared a previous history of allergy or atopy with

diagnosis of IgE-mediated hypersensitivity using con-

tingency tables and two-tailed Fisher’s exact testing. A

p value of < 0.05 was considered significant. Statistical

analyses were performed using Prism version 6.0

(Graphical software, San Diego, CA, USA).

Results
We assessed 410 patients in our clinic, (117 male sub-

jects (29%), 293 female subjects) median (IQR [range])

age 48 (32–63 [1–87]) years. The results were analysed

and presented in two cohorts: the ‘postoperative’ group

and the ‘pre-operative’ group.

Postoperative group (n = 316)
IgE-mediated hypersensitivity reactions

Of the 316 patients in the postoperative group, 173

(54.7%) patients were diagnosed as having had an

IgE-mediated hypersensitivity reaction (114, 66%

female subjects and 59, 34% male subjects). Table 1

provides a full list of the agents identified.

Of the 173 IgE-mediated reactions, 15 (8.9%)

patients had grade 4 reactions (cardiac arrest), 99

patients (58.6%) suffered grade 3 reactions, 39 (23.0%)

were grade 2 and 16 (9.5%) were grade 1. The severity

was unclear from the history in four cases. All 12 reac-

tions to patent blue dye were grade 3 reactions. For all

other agents, the spread of severity of reactions closely

mirrored the above trend.

Table 2 summarises the clinical features of the

reactions experienced by patients, categorised as

cardiovascular, respiratory, mucocutaneous and gastro-

intestinal. The predominant feature in the IgE-medi-

© 2015 The Association of Anaesthetists of Great Britain and Ireland 3

Low et al. | Anaesthesia-associated hypersensitivity reactions Anaesthesia 2015



ated hypersensitivity reaction group was cardiovascular

involvement (132 patients, 78.1%), of whom 15 (8.8%)

suffered cardiac arrest.

In the IgE-mediated hypersensitivity reaction

group, the cardiovascular or the mucocutaneous

systems were the only systems evidently affected

according to the referral information in 12 (7.1%) and

22 (13.0%) patients, respectively.

IgE assays were taken in 128 (40.5%) patients in

the postoperative cohort. In 77 of these cases, a diag-

nosis of IgE-mediated hypersensitivity reaction was

made on the basis of skin tests. Twenty-six of these 77

patients had a positive IgE assay contributing to a

diagnosis of IgE-mediated hypersensitivity reaction.

The results of the IgE assays are summarised in

Table 3.

The referring clinician suggested a suspected cau-

sal drug in 153 (48.4%) of the 316 postoperative cases.

The suspected drug was confirmed as the causative

agent for IgE-mediated hypersensitivity reaction in

only 57 (37.2%) patients.

Non-IgE-mediated hypersensitivity reactions

In 89 patients (28.1%), a diagnosis of non-IgE-medi-

ated hypersensitivity reaction was made. These were

largely patients who had a prior history of sponta-

neous (idiopathic) urticaria and/or angioedema, where

clinical evaluation was in keeping with acute urticaria

during anaesthesia, precipitated by recognised triggers

such as stress and infection [14]. This group also

included patients with angioedema secondary to

angiotensin-converting enzyme inhibitors. We diag-

nosed mastocytosis in two patients (2.4%) where there

were typical clinical features and a persistently raised

level of mast cell tryptase.

In comparison with the IgE-mediated hypersensi-

tivity reactions, most reactions in the non-IgE-medi-

ated group were grade 1 (n = 43, 50%). A further 22

(25.5%) were grade 2, 20 (23.3%) grade 3 and one

(1.2%) grade 4. The clinical features are illustrated in

Table 2. The predominant feature in the non-IgE

hypersensitivity reaction group was mucocutaneous

involvement (n = 72, 83.7%). Only 27 (31.4%) of these

patients had included cardiovascular features, of whom

one (1.2%) suffered cardiac arrest (secondary to

hypoxia thought to be related to difficult tracheal intu-

bation, rather than the cardiovascular effects of the

non-IgE-mediated reaction). The cardiovascular system

or the mucocutaneous system was the sole organ sys-

tem affected in 6 (7.0%) and 49 (57.0%) patients,

respectively.

Of the 316 subjects reviewed postoperatively,

serum tryptase samples had been taken at the refer-

ral hospital in 173 patients (54.7%). In 37 (21.3%)

patients, samples were either not reported at all, par-

tially reported, not timed or lost. Of the 173 patients

with IgE-mediated reactions, serum tryptase samples

were taken at the time of the reaction in 127

Table 1 Agents responsible for IgE-mediated hyper-
sensitivity reactions. Values are number (proportion).

Postoperative
group
(n = 173)

Pre-operative
group
(n = 29)

Neuromuscular blocking
drugs

65 (37.6%) 17 (58.6%)

Atracurium 23 (35.4%) 8 (47.1%)
Rocuronium 20 (30.8%) 2 (11.8%)
Suxamethonium 12 (18.5%) 6 (35.3%)
Vecuronium 8 (12.3%) 1 (5.9%)
Cis-atracurium 1 (1.5%) 0
Pancuronium 1 (1.5%) 0

Antibiotics 54 (31.2%) 3 (10.3%)
Penicillin 40 (74.1%) 1 (33.3%)
Gentamicin 6 (11.1%) 1 (33.3%)
Cefuroxime 1 (1.9%) 1 (33.3%)
Ciprofloxacin 2 (3.7%) 0
Metronidazole 1 (1.9%) 0
Vancomycin 1 (1.9%) 0
Teicoplanin 3 (5.6%) 0

Chlorhexidine 15 (8.7%) 1 (3.4%)
Patent blue dye 12 (6.9%) 0
Latex 10 (5.8%) 0
Opioids 3 (1.7%) 0

Fentanyl 2 (66.7%) 0
Morphine 1 (33.3%) 0

Local anaesthetics 3 (1.7%) 3 (10.3%)
Lignocaine 2 (66.7%) 1 (33.3%)
Bupivacaine 1 (33.3%) 0
Prilocaine 0 1 (33.3%)
Mepivacaine 0 1 (33.3%)

Gelofusine 3 (1.7%) 0
Propofol 2 (1.2%) 2 (6.8%)
Steroids or
excipients (e.g.
Carboxymethylcellulose)

3 (1.7%) 0

Niopam 1 (0.6%) 0
Ondansetron 1 (0.6%) 1 (3.4%)
NSAID 0 1 (3.4%)
Paracetamol 0 1 (3.4%)
Ranitidine 1 (0.6%) 0

NSAID, non-steroidal anti-inflammatory drugs.
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patients (73.4%), assisting in diagnosis. Serum tryp-

tase concentrations were elevated above the upper

limit of our reference range (14 lg.l�1) in 57

patients (44.9%) in the IgE-mediated hypersensitivity

group. Serum tryptase concentrations were not

elevated in any patient tested in the non-IgE-

mediated group (excluding the two patients with

mastocytosis).

Non-hypersensitivity adverse reactions

In the remaining 54 patients (17%), the adverse reactions

were not considered to be hypersensensitivity reactions,

but rather recognised side effects of the anaesthetic agent

and/or technique. Four of these patients suffered cardiac

arrest, for reasons other than a hypersensitivity anaphy-

lactic reaction. For example, one patient had a cardiac

arrest probably precipitated by prolonged QT-interval

following intravenous ondansetron.

Pre-operative group (n = 94)
A diagnosis of IgE-mediated hypersensitivity reaction,

based on the clinical history given and confirmed by

skin prick/intradermal testing or IgE assays was made

in 29 (30.8%) patients (Table 1). In another 30

(31.9%) patients, a diagnosis of a non-IgE-mediated

hypersensitivity reaction was made. The adverse reac-

tion was not considered to be a hypersensitivity

reaction in the remaining 35 (37.2%) patients.

IgE assays were taken in 25 patients, and were

found to be positive in four patients. In one patient,

the serum-specific IgE assay was weakly positive to

mepivacaine and prilocaine, but an IgE-mediated

hypersensitivity reaction was excluded on challenge

testing, indicating that the IgE assay was a false

positive.

Of the 82 patients diagnosed with IgE-mediated

hypersensitivity reactions to neuromuscular blocking

drugs from both cohorts, 23 (28%) also demonstrated

cross-reactivity to other neuromuscular blocking drugs

tested.

Both cohorts of pre-operative and postoperative

patients with diagnoses of IgE-mediated hypersensitivity

reactions were less likely to have a history of atopy and/

or allergy (n = 71, 35.4%) compared with those with a

diagnosis of non-IgE-mediated hypersensitivity reaction

(n = 78, 65.8%) (p = 0.0001, OR 0.285, 95% CI 0.177–

0.459). Patients diagnosed with latex IgE-mediated reac-

Table 2 Organ systems affected. There were four cases in the IgE hypersensitivity group and three in the non-hyper-
sensitivity adverse reaction group where the nature of the reaction was unclear from the history. Values are number
(proportion).

Organ system
IgE hypersensitivity
(n = 169)

Non-IgE hypersensitivity
(n = 86)

Non-hypersensitivity
adverse reaction (n = 54)

CVS 132 (78.1%) 27 (31.4%) 33 (61.1%)
RS 89 (52.7%) 23 (26.7%) 16 (29.6%)
MC 106 (62.7%) 72 (83.7%) 30 (55.5%)
GIT 6 (3.6%) 6 (7.0%) 8 (14.8%)

CVS, cardiovascular (hypotension, tachycardia, arrhythmias); RS, respiratory system (bronchospasm, desaturation); MC, muco-
cutaneous (urticarial, erythema, angioedema); GIT, gastrointestinal system (abdominal pain, diarrhoea, vomiting).

Table 3 IgE assays performed as part of the diagnostic
work-up and their results. Values are number
(proportion).

Total number of
assays requested Positive assays

Amoxicillin 19 6 (31.6%)
Other penicillins 40 5 (12.5%)
Latex 54 3 (5.6%)
Chlorhexidine 51 9 (17.6%)
Suxamethonium 25 3 (12%)
Morphine 19 4 (21.1%)
Gelofusine 1 1 (100%)
Gentamicin 2 1 (50%)
Pholcodine 1 1 (100%)
Lignocaine 14 0
Bupivacaine 4 0
Mepivacaine 2 1 (50%)
Prilocaine 1 1 (100%)
Acetylsalicylic acid 1 0
Rocuronium 1 0
Clavulanic acid 2 0
Ciprofloxacin 1 0
Metronidazole 1 0
Diclofenac 1 0
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tions were most likely to give a positive history of atopy

or allergy (10/10 cases; 100%).

Discussion
In our postoperative cohort of patients, the commonest

causes of IgE-mediated hypersensitivity reactions were

neuromuscular blocking drugs (37.6%), antibiotics

(31.2%), chlorhexidine (8.7%), patent blue dye (6.9%)

and latex (5.8%). In the largest series of anaesthesia-as-

sociated IgE-mediated hypersensitivity reactions pub-

lished (from France), the commonest culprit agents

were neuromuscular blocking drugs (47.4%), latex

(20%), antibiotics (18.1%) and dyes (4.4%) [15]. In

France, there is a well-established network of clinics

(GERAP) dedicated to the investigation of peri-opera-

tive anaphylaxis using a standardised protocol [16].

Both our study and the above French study (Dong

et al.) showed that although neuromuscular blocking

drugs were still the major cause of IgE-mediated

reactions, they accounted for an lower proportion of

cases from 1993 to 2012 [15–19]. This trend is similar

to that reported by investigators in Australia, who

found that neuromuscular blocking drugs accounted

for 38% of cases [20]. In comparison, published data

from a single centre in Norway showed a high propor-

tion of IgE-mediated reactions to neuromuscular

blocking drugs (93.2%) [21]. This difference could be

explained by referral bias, genetically based differences,

differences in anaesthetic practice (e.g. reduced usage

of neuromuscular blocking drugs, increased regional

anaesthetic techniques etc.), and differences in expo-

sure to different neuromuscular blocking drugs or

other sensitising agents. An example of the former is

wide exposure to rocuronium [22]. An increased risk

of reaction to rocuronium has been recognised in

France [17] and also recently in Australia [23]. IgE-

mediated anaphylaxis to neuromuscular blocking drugs

is often seen with the first clinical exposure indicating

prior sensitisation. Sensitising agents containing a

substituted ammonium group have been implicated

[24, 25]. These compounds occur widely in the envi-

ronment in cosmetics, disinfectants, industrial materi-

als and foods. Drugs have also been postulated as

another source of sensitisation, especially pholcodine,

although that association has been questioned, given

the general population exposure to the agent both in

France and the UK [26]. In addition, a review by the

European Medicines Agency [27] concluded that the

existing evidence does not support the conclusion that

the use of pholcodine-containing medicines presents a

risk of developing anaphylactic reactions to neuromus-

cular blocking agents. This does not rule out the possi-

bility of other substituted ammonium compounds

being a source of sensitisation.

Antibiotics accounted for a high proportion

(31.2%) of reactions in our postoperative group, and

this may have accounted for the lower proportion due

to neuromuscular blocking drugs in our cohort. Data

from Spain showed that the commonest causative

agents of IgE-mediated hypersensitivity reactions

during anaesthesia were antibiotics (44%) [28]. The

incidence of anaesthesia-associated hypersensitivity

reactions due to antibiotics appears to be increasing

(personal observation of the authors). This could be

due to increasing exposure to antibiotics within the

community, and/or to altered practice with regard to

peri-operative antibiotic usage.

We found latex accounted for only 5.8% of all

anaesthesia-associated reactions, with no cases diag-

nosed in the last two years. This decreasing trend has

also been noted in other studies [15, 29]. This is com-

monly thought to be due to the use of powder-free

and low-allergen latex gloves [30], and to the decreas-

ing use of latex products in general, leading to

decreased sensitisation.

Of interest is the relatively higher proportion of

cases due to patent blue dye (6.9%). This finding is

also in keeping with the observation from another

single centre in the UK [31]. Previously, the incidence

of anaphylaxis to patent blue dye was reported to be

just 0.4% [32]. All 12 reactions to patent blue in our

series were classed as severe reactions (grade 3), with

hypotension being a prominent feature in all cases.

This emphasises the importance of the warning from

the European Medicines Agency [33] that healthcare

professionals need to be made aware of the risk of

anaphylactic reactions whenever these agents are used

[34].

Chlorhexidine accounted for 8.7% of IgE-mediated

hypersensitivity reactions. A publication from

Denmark reported a higher incidence of 11% [35].

The differences in identification of chlorhexidine
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allergy may be dependent on the practice of routine

testing for chlorhexidine allergy in patients suspected

of peri-operative hypersensitivity and anaphylactic

reactions.

Fisher studied the benefits of pre-operative detec-

tion of the risk of anaphylaxis during anaesthesia in a

group of 144 patients in 2007 [36]. The only at-risk

group that could be identified were patients with a his-

tory of an unexplained severe adverse reaction during

a previous anaesthetic. Twenty-two of 45 patients

(49%) with such a history had positive skin tests to an

anaesthetic drug. He concluded that patients with a

history of a severe undiagnosed adverse event during

previous anaesthesia should be investigated before

undergoing further elective surgery. In our cohort of

‘pre-operative’ patients, 29 (30.8%) had a diagnosis of

IgE-mediated hypersensitivity reactions, lending weight

to this argument. Further support for investigating

unexplained peri-operative adverse reactions comes

from the study by Malinovsky et al. [37], who also

demonstrated that a systematic approach to investigat-

ing such reactions identified the culprit agent in a

significant number of cases.

All ten of our patients diagnosed with latex allergy

had a positive history of atopy and/or allergy. These

findings are consistent with those reported by others

[17, 38].

In contrast, there was no correlation between a prior

history of atopy or allergy and a diagnosis of IgE-medi-

ated hypersensitivity for all the other causative agents. It

is well recognised that susceptibility to IgE-mediated

hypersensitivity to drugs is not dependent on any prior

history of allergy [39], and the only known risk factor

for peri-operative IgE-mediated hypersensitivity reac-

tion is a previous immediate anaesthesia-associated

reaction that was not investigated.

Only 28% of our patients diagnosed with IgE-

mediated hypersensitivity reactions to a neuromuscular

blocking agent exhibited cross-reactivity to other

neuromuscular blocking agents on skin testing. This is

not as high as previously reported figures of cross-re-

activity, which reported it in at least 60% of cases [18,

23, 40]. However, our data should be interpreted with

caution, as our lower incidence of cross-reactivity may

be explained by our practice of testing against a lim-

ited range of agents used commonly in the UK.

It is important for anaesthetists to remember that

the presentation of IgE-mediated hypersensitivity

reaction may involve only one organ system [17].

Although the system most commonly affected in

IgE-mediated hypersensitivity reactions was the cardio-

vascular system (78.1%, Table 2), we identified IgE

hypersensitivity in 23 (13.2%) patients with isolated

mucocutaneous reactions. We recommend that all

patients with suspected peri-operative hypersensitivity

reactions, including those who only experienced

isolated muco cutaneous reactions, are referred for

further investigation in a specialist clinic.

Elevated serum tryptase is a strong indication that

an IgE-mediated hypersensitivity reaction has

occurred. In one study, the positive predictive value of

tryptase for the diagnosis of IgE-mediated reactions

during anaesthesia was 93% [17]. Only 173 (54.7%)

patients with suspected hypersensitivity reaction

referred to our clinic had bloods taken for serum tryp-

tase measurement. An important message to clinicians

who refer patients with suspected hypersensitivity reac-

tions is to ensure blood samples are taken for serum

tryptase analysis according to recommended time

intervals [1–4]. Indeed, a recent editorial suggested

that even more samples should be taken, for example

at one, two, three, six, 12 and 24 hours after a reac-

tion, to ensure that at least some of these samples

reach the laboratory and demonstrate the rise and fall

of serum tryptase concentrations [41].

Serum-specific IgE testing alone is of limited bene-

fit in the investigation of drug allergy [42], due to the

limited number of tests available, and to the low

sensitivity. Morphine IgE assay has been used to iden-

tify neuromuscular blocking drug sensitivity. In keep-

ing with this, we detected morphine specific IgE in

patients with neuromuscular blocking drug sensitivity.

We also detected morphine specific IgE in a patient

with suspected morphine allergy. It is not known if

there is a difference in the epitopes recognised.

Serum-specific IgE results may be false positives;

drugs such as local anaesthetics may be further investi-

gated through challenge testing, but clearly this

approach is not feasible with most intravenous anaes-

thetic agents. Where it is not possible to determine

that a serum-specific IgE result is a false positive, we

recommended future avoidance of the drug. The
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majority of serum-specific IgE assays in our cohorts of

patients were negative, in keeping with the known low

sensitivity of these investigations.

The suspected causal drug stated by the referring

clinician was only proven to be implicated in 37.2%

of cases. This reinforces the message conveyed by

Kroigaard and colleagues in 2005 [5], who said that

an informed guess is not a reliable way of determin-

ing the cause of a suspected hypersensitivity reaction,

a fact compounded by the high number of different

drugs administered in a short period of time during

anaesthesia. It is also worrying that 10% of anaesthe-

sia-related immediate hypersensitivity reactions

reported to the UK Medicines Control Agency were

fatal [43]. Therefore, it is essential that patients with

suspected hypersensitivity reactions during anaesthe-

sia are referred for further investigations to confirm

the cause of the reaction, so that they are not

put at risk of subsequent re-exposure to the real

allergen.

In view of the complexity of suspected anaesthe-

sia-associated hypersensitivity reactions, it is essential

to follow a systematic approach when investigating

these reactions. This should be complemented by clini-

cians taking appropriately-timed samples for tryptase

measurement, and direct referral to a specialist centre.

As the clinical presentation of both IgE-mediated and

non-IgE-mediated reactions can be very similar, even

those patients presenting with isolated muco cutaneous

features should be fully investigated.

We have identified the current pattern of agents

responsible for anaesthesia-associated hypersensitivity

reactions in the UK. Knowledge of the common causa-

tive agents should guide appropriate approaches to

investigating patients who experience unexplained

peri-operative adverse reactions. In addition, this infor-

mation may raise awareness of potential allergens in

the peri-operative setting [29].
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