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Perioperative anaphylaxis to chlorhexidine: 
Crucial role of in-vitro testing
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Abstract

Background: Chlorhexidine is a synthetic biguanide with a broad antibacterial activity and has become an important 
cause of perioperative anaphylaxis. 

Objective: Reactions due to chlorhexidine allergy are usually IgE-mediated. The aim of this report is to demonstrate 
utility of laboratory in-vitro testing for diagnosis.

Methods: We report the case of a 36-year old man who experienced severe anaphylaxis during general anesthesia. He 
underwent skin tests, specific detection of specific IgE to chlorhexidine and basophil activation test (BAT).

Results: Skin tests gave false positive results due to dermographism. So, on the basis of a clinical reaction to chlorhexi-
dine and positive tests for IgE to chlorexidine and BAT, we assessed the diagnosis of chlorhexidine allergy.

Conclusion: Physicians should be aware of the role of chlorhexidine in the etiology of perioperative anaphylaxis. In vi-
tro testing such specific IgE and BAT are useful in patient with suspected chlorexidine allergy and limitation to perform 
skin tests. 
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Introduction
Chlorhexidine is a synthetic biguanide with a broad anti-

bacterial activity against Gram-positive and Gram-negative 
bacteria, yeasts and viruses. Chlorhexidine is widely used and 
can be found in many products in health care setting (skin 
disinfectants, lubricant gels, impregnated in central venous 
catheters, gels for endoscopic and gynecological procedures, 
mouthwash, etc.). It is also used as preservative in some cos-
metic products.1,2 

Perioperative anaphylaxis is a rapid onset life-threaten-
ing hypersensitivity reaction usually caused by drugs used 
during anesthesia and surgery. Its frequency can be estimated 
between 1 in 4500 and 1 in 25000.1 Neuromuscular blocking 
agents (NMBA) and antibiotics and at lesser extent latex, opi-
oids and other drugs may be involved. 

Despite its safety profile, chlorhexidine has become an im-
portant cause of perioperative anaphylaxis being responsible 
of about 7.7-9.6% of reported cases.3 Reactions due to chlor-
hexidine allergy are IgE-mediated and often severe (grades 3 
or 4). Hypotension is the most common reported symptom, 
but urticaria, bronchospasm and angioedema are also report-
ed.4 

The correct diagnosis is crucial in case of perioperative 
anaphylaxis and the following test are actually available to as-
sess the diagnosis of chlorhexidine allergy: skin prick test; in-
tradermal test; detection of specific IgE; histamine release test; 
basophil activation test (BAT).4,5 
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Report of a case
A 36-year old man of Indian origin required surgery for 

a colorectal cancer and was scheduled for a laparoscopic col-
orectal resection. Firstly he was given cefazolin 2 g, ranitidine 
50 mg and dexamethasone 4 mg and then anesthesia was in-
duced with fentanyl 40 mcg, lidocaine 40 mg, midazolam 1 
mg, propofol 120 mg and rocuronium 30 mg. He was intu-
bated and underwent catheterization of the radial artery. Skin 
was previously disinfected with chlorhexidine 2% and alcohol 
70°. After 30 seconds from catheterization, he became acutely 
hypotensive (50/20 mm Hg) with no sign of urticaria and/or 
bronchospasm. He was immediately treated with norepineph-
rine, methylprednisolone, clorphenamine and hydrocortisone. 
When hypotension resolved, surgery was completed with no 
side-effects. 

Tryptase (ImmunoCAP, Phadia AB, Uppsala, Sweden) af-
ter the event was 49.5 mcg/L (normal range < 9.4 mcg/L) con-
firming the diagnosis of anaphylaxis. 

One month after the event the patient was referred to our 
Allergy unit. We tried to perform skin tests with the involved 
drugs but the patient showed an important dermographism 
(skin prick and intradermal tests with saline gave a positive 
wheal and flare reaction).

We then performed the following test:

- Specific IgE for chlorhexidine, ampicillin, penicilloyl G, 
penicilloyl V, amoxicillin, cephaclor, latex, succinylcholine, 
morphine and pholcodine (ImmunoCAP): criterion for 
positivity IgE > 0.35 kUA/L;

- BAT (Flow-Cast, Bühlmann Laboratories AG, Schönen-
buch, Switzerland) with propofol, cephazolin, rocuronium, 
lidocaine and chlorhexidine. Chlorhexidine used to stim-
ulate basophils was obtained from Neoxinal (100 mL of 
product contain 0.5 g of chlorhexidine and 70 g of ethanol 
96%) at concentrations of 0.05 g/100 mL, 0.005 g/100 mL, 
0.0005 g/100 mL and 0.00005 mg/100 mL according to lit-
erature. Basophil activation > 5% and a stimulation index 
> 2 were considered a positive result.4

Specific IgE to chlorhexidine was at 3.58 kUA/L (total IgE 
were at 79.6 UI/ml) and basal tryptase at 7.3 mcg/L. Specific 
IgE to other agents gave the following results: latex 0.01; pen-
icilloyl G 0.01; penicilloyl V 0.08; ampicillin 0.01; amoxicillin 
0.05; cephaclor 0.01; morphine 0.01; succinilcholyne 0.01

The BAT showed a positive result at the concentrations of 
0.005 g/100 mL (40% of activated basophils) and 0.0005 g/100 
ml (37% of activated basophils). The BAT gave a negative re-
sult for the other tested agents: cephazolin 2%; propofol 1%; 
rocuronium 3%; lidocaine 1%. The positive control showed an 
activation of 40% and the negative control of 2%.

The possibility of a drug provocation test was not taken in 
consideration because the patient had a life-threatening reac-
tion and in these cases this procedure is strongly contraindi-
cated.

On the basis of a clinical reaction to chlorhexidine and 
two positive diagnostic test, we assessed the diagnosis of ch-
lorhexidine allergy.5

Discussion
Chlorhexidine is an emerging and often forgotten allergen 

that may be responsible of severe anaphylaxis during surgery. 
Correct diagnosis is often delayed since several drugs (includ-
ing NMBA, antibiotics, opioids, non-steroidal anti-inflamma-
tory drugs) and latex are used during surgery and no atten-
tion is paid to chlorhexidine.

The emerging role of chlorhexidine is now well known 
and several reports are now available in literature.6-8 

Chlorhexidine may be found in toothpastes, mouthwash-
es, dressings, ointments, cosmetics, acne preparations and 
contact lens solutions. Exposure and consequent sensitization 
may happen outside medical settings.1

Our patient experienced anaphylaxis, documented by the 
increase of serum tryptase, immediately after catheteriza-
tion of the radial artery. Exposure to chlorhexidine may have 
occurred during this procedure since skin was previously 
cleaned with this agent.3

It is well known exposure via chlorhexidine-coated central 
venous catheters and urethral gels are frequently responsible 
of severe anaphylaxis, but exposure may occur also through 
wounds and/or surgical incisions.2 However chlorhexidine 
may cause anaphylaxis also after minor wound disinfection, 
including local anesthesia and/or artery catheterization.6 

Even if most patients with chlorhexidine anaphylaxis had 
prior milder hypersensitivity reactions to topical chlorhex-
idine, highly sensitive patients may tolerate topical chlor-
hexidine also.7 When evaluating our patient for the first, we 
cleaned his skin with Neoxinal® (chlorhexidine 0.5 g/100 mL 
and ethanol 96% 70 g/100 mL) prior skin prick and intrader-
mal tests but no systemic reactions occurred. His dermogra-
phism was probably due to contact with chlorhexidine during 
skin prick and intradermal tests. However the patient was told 
to avoid chlorexidine in the future paying particular attention 
to mucous contact to minimise the risk of accidental re-expo-
sure. Since other topical antiseptics are available, desensitiza-
tion to chlorexidine has never been attempted. 

Diagnostic tools with good specificity and sensitivity are 
available for a correct diagnosis. Specific IgE have the high-
est sensitivity (100%) and specificity (97%) when compared 
to skin tests and histamine release test.5 Other authors found 
lower sensitivity (84.2%) and specificity (93.7%), but in this 
case specific IgE were compared just to skin tests.9 

The BAT seem to have lower sensitivity (50%) but the 
largest case series include only 6 patients.4 The BAT may be 
useful when diagnosis is not fully assessed by means of skin 
tests and specific IgE.

Skin tests and specific IgE should be considered the first 
step because of their wide availability. When skin tests have 
some kind of limitation, another in vitro test may be helpful 
to confirm the correct diagnosis.5

We finally underline the importance of serum tryptase 
since it is the only laboratory marker to confirm the diagnosis 
of anaphylaxis.

Allergists, surgeons and anesthesiologists should be 
aware of the emerging role of chlorhexidine in the etiolo-
gy of perioperative anaphylaxis. Attention should be paid 
to milder previous reactions after chlorhexidine exposure. 
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Diagnostic tools such as skin tests and specific IgE are wide-
ly available and both have good sensitivity and specificity 
to assess the correct diagnosis and avoid future episodes of 
chlorexidine anaphylaxis.
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