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Chlorhexidine: an unrecognised cause of anaphylaxis
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ABSTRACT

Chlorhexidine is a highly effective antiseptic and
disinfectant. In the past 20 years there has been a
substantial increase in the number of chlorhexidine
containing products used in healthcare. Anaphylaxis to
chlorhexidine was first reported in 1984 and was almost
always seen in men. However, in the last 4 years we have
observed a surge in confirmed cases of anaphylaxis to
chlorhexidine, with increasing numbers of female patients
recently diagnosed. Yet, awareness of chlorhexidine as a
cause of anaphylaxis is low because it is not a drug but a
‘hidden’ allergen, for example as a coating on medical
devices such as central lines and urinary catheters.
Patients will often have more than one allergic/
anaphylactic reaction before the diagnosis is suspected.
We have observed that there is poor recognition of an
initial allergic reaction to chlorhexidine, which is well
described. This, alongside poor labelling of chlorhexidine
containing products, has resulted in further inadvertent
exposure resulting in severe anaphylaxis. Prompt referral
to a specialist allergy centre ensures appropriate
investigations, diagnosis and management. Increasing
awareness of the potential risk of life-threatening
anaphylaxis associated with chlorhexidine use is vital,
particularly in perioperative procedures. Healthcare
workers are fundamental in avoiding and preventing
further reactions to chlorhexidine containing products in
patients diagnosed with anaphylaxis to chlorhexidine.

INTRODUCTION
Chlorhexidine belongs to the family of biguanides.
It is an antiseptic and disinfectant and is active
against a broad spectrum of bacteria including
meticillin-resistant staphylococcus aureusis
(MRSA), viruses and fungi.” Since its introduction
in 1954, chlorhexidine has been increasingly used
in secondary care and in products available over
the counter such as contact lens solutions,
mouthwashes and cosmetics.” In the hospital
setting chlorhexidine is routinely used for: skin
asepsis prior to inserting vascular access cannulas,
as a lubricant before inserting indwelling urinary
catheters and is used to coat central lines and dres-
sings (see box 1). In clinical practice the concentra-
tions in use range from 0.05% to 4%.>

According to the Medicines and Healthcare pro-
ducts Regulatory Agency (MHRA) licencing
records, the percentage of products containing
chlorhexidine has increased substantially over the
past 20 years, see figure 1. Between 1984 to 1992
only 11 chlorhexidine containing products were
authorised, increasing to 21 by 2000 and by 2012
63 chlorhexidine containing products were avail-
able for use.” This does not include marketing
authorisations that are currently under assessment.
This increase in chlorhexidine containing products
registered under the MHRA clearly identifies its

popularity, which may explain the increasing sus-
ceptibility to sensitisation.

The first case series of allergy to chlorhexidine
was published in The Lancet in 1965, the first case
of chlorhexidine induced contact allergic dermatitis
having been reported 3 years earlier.* Anaphylaxis
to chlorhexidine has been reported since 1984.°
A PubMed search revealed that from 1994 to 2013
65 case reports of chlorhexidine-related anaphyl-
axis were published worldwide® and eight of these
reports in the last 5 years are summarised in
table 1. True incidence of chlorhexidine anaphyl-
axis is likely to be underestimated in view of its use
as a disinfectant and thereby may be overlooked as
a causative factor.

Several of the earlier reports’™ collected retro-
spective data from patients who had experienced
chlorhexidine induced anaphylaxis and noted that
prior to these events many of the patients had
experienced mild urticarial reactions to chlorhexi-
dine. This is further supported by published case
studies listed in table 1. In addition, our own clin-
ical experience suggests that these warning reac-
tions are being missed. This raises concerns over
the use of chlorhexidine as an antiseptic.

At least three studies investigating the efficacy
of antiseptics in catheter care concluded that the
use of antiseptics in the periurethral area pre catheter
insertion had no benefit in reducing bacteriuria.'*"'?
A systematic review investigating skin asepsis for pre-
vention of blood culture contamination demon-
strated inconclusive results when comparing
chlorhexidine versus iodine compounds versus
alcohol alone."® However, a recent meta-analysis by
Lee et al'* concluded skin asepsis with chlorhexidine
was more effective and cost saving than iodine pro-
ducts in preventing infections at surgical sites.
Alcohol has historically been recognised and used as
an effective antiseptic. Many studies have investigated
the effectiveness of a chlorhexidine-alcohol combin-
ation without considering the role of the alcohol

Box 1 Widely used chlorhexidine containing

products in the UK

Central venous lines

Urinary catheters

Skin cleaning solutions such as hand gels and
surgical skin preparations

Surface cleaning sprays/solutions

Lubricating gels

Mouthwashes/products
Eye-drops/creams/ointments

Antiseptic dressings

Cosmetics
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Figure 1

component in its effectiveness, suggesting it is likely to be
overlooked."’

Studies have demonstrated that the impregnation of catheters
and central venous lines is more cost-effective and offers
greater microbial resistance than non-coated lines.'® '” Reports
of anaphylaxis from coated lines is well described in the litera-
ture.® %22 In 1998, the Food and Drug Administration issued a
public health notice regarding potential hypersensitivity reac-
tions to chlorhexidine-impregnated medical devices.*® Fourteen
years later the MHRA issued a patient safety alert on risks of

Year 2000

Year 2012

Bar chart demonstrating the increase in chlorhexidine containing products available.

anaphylaxis from medical devices and medicinal products con-
taining chlorhexidine.?* This led to Japan withdrawing all chlor-
hexidine impregnated central venous lines.'”

Delayed recognition of chlorhexidine as a cause of anaphyl-
axis also complicates management and resuscitation efforts. In
2001 Stephens et al*® reported that two anaesthetists inserted a
central venous line in a patient with known chlorhexidine
allergy; they were unaware that the line was precoated. As a
result the patient experienced severe anaphylaxis with pro-
longed resuscitation and subsequent intensive care admission. In

Table 1 Specific characteristics of case studies of chlorhexidine anaphylaxis in the last 5 years
Total History of
number Presentation:  Cardiovascular  Respiratory  cutaneous Confirmed:  Specific  History
Author(s) of cases Sex Age urticaria collapse compromise  reactions Skin tests IgE of atopy
Bae et al, 2008 1 M 54 Y Y N N Y NR N
Jee et al, 2009 4 NR NR Y Y N NR NR N=4) Y (N=1) NR
Parkes et al, 2009 3 M 33 Y Y N NR Y NR Y
F 39 Y Y Y Y Y NR Y
M 61 Y Y N NR Y NR N
Sivathasan and Goodfellow 1 M 74 Y Y N Y NR NR N
2011
Beatty et al, 2011 1 M 74 Y Y N NR Y NR N
Noel et al, 2012 1 M 67 Y Y N Y Y NR N
Nakonechna et al, 2012 6 M 50 Y Y N NR NR Y N
M 78 Y N Y Y NR Y NR
M 72 Y Y N NR Y Y N
M 73 N Y N Y Y Y N
M 73 Y Y Y Y Y Y N
M 60 Y N N Y Y Y N
Guleri et al, 2012 3 M n Y Y N Y Y Y NR
M 26 N Y N Y Y Y NR
M 73 N Y N Y NR Y NR

NR, Not reported; Y,Yes; N, No.
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2003, Kluger®' reported a similar occurrence. In this case, the
labelling of the central venous line as a chlorhexidine-containing
product was overlooked. This label was in small writing on the
back of the packaging in contrast to the latex-free statement
written in large and clear font on the front of the label.

Guidelines were published in 2009/2010 on anaphylaxis
during general anaesthesia detailing its management by anaes-
thetists and investigation by allergists written by the Anaesthetic
Association of Great Britain & Ireland (AAGBI)*® and British
Society of Allergy and Clinical Immunology,*® respectively.
These guidelines advise the consideration of chlorhexidine as a
cause of anaphylaxis during general anaesthesia.

MECHANISM OF ANAPHYLAXIS

The structure of chlorhexidine is symmetrical with two identical
epitopes (figure 2). Chlorhexidine does not directly release his-
tamineand it does not activate Complement via either the clas-
sical or alternative pathways.! * 27 The double epitope structure
of chlorhexidine is thought to bind directly to two immuno-
globulin E antibodies (IgE) resulting in the systemic activation of
mast cells and subsequent release of cell mediators such as hista-
mine, proteoglycans, leukotrienes and tryptase.”® There are no
known reports of cross reactivity between chlorhexidine and
other antiseptic agents published.

CLINICAL PRESENTATION

Anaphylaxis to chlorhexidine appears to occur more frequently
in men, with a mean age of presentation at 58 years (table 1).
Where reported, many of these patients had previously experi-
enced a cutaneous reaction on chlorhexidine exposure.
However, in the last 4 years we have observed a surge in con-
firmed cases of anaphylaxis to chlorhexidine, with increasing
numbers of female patients recently diagnosed. These patients
rarely have history of atopic disease® as supported in table 1, in
contrast to latex allergy, which is often associated with atopy.>’
A reaction commonly occurs during; surgery, a urological pro-
cedure, carotid catheterisation or central venous line insertion.
Most cases present with cardio vascular collapse and nearly all
patients (where reported) developed flushing/urticaria at the
time of the reaction, while respiratory compromise is almost
never reported.

Chlorhexidine-induced anaphylaxis is often very difficult to
treat with prolonged treatment for refractory anaphylaxis
requiring large doses of epinephrine.® Slow recognition that a
chlorhexidine-containing device may be the cause of the ana-
phylaxis prolongs the anaphylaxis. Moreover, devices are often
placed intravenously or against mucosal surfaces and chlorhexi-
dine binds covalently to proteins in the skin and mucosa, which
is thought to contribute to a persisting antimicrobial effect.>®

INVESTIGATIONS

If a diagnosis of anaphylaxis is suspected, serum mast cell tryp-
tase levels should be checked within 1h of the event and then
2-4h and 24 h or more after the event.>” Checking at three
time points increases the sensitivity of the test. Tryptase is a
mast cell mediator released by mast cells in an allergic reaction.

Figure 2 Chlorhexidine molecule.

If serum tryptase levels are still significantly raised 24 h later
and are not falling this may indicate systemic mastocytosis.
Serum specific IgE to chlorhexidine can also be checked imme-
diately after a reaction.

The investigation of drug allergy is complex and all patients
with a history of suspected allergy or anaphylaxis to chlorhexi-
dine should be referred to a specialist allergy centre with expert-
ise in drug allergy, a list of which is available on the AAGBI
website. The information required when referring a patient
includes the AAGBI ‘allergies referral form’ (available from the
AAGBI website), serum tryptase results (if available), drug chart,
hospital notes and surgical notes.

The allergist will perform skin prick testing to chlorhexidine
to confirm the diagnosis alongside critically eliminating other
drugs and agents as the cause of the reaction (figure 3).
Referrals must be made promptly as these tests should ideally be
performed after 4-6 weeks and within 3—7 months after a reac-
tion, based on consensus rather than evidence base.” '8 38 39
Routine skin testing with chlorhexidine is not recommended as
a negative skin test does not guarantee not having an allergic
reaction in the future, and the clinical significance of a positive
test in the absence of a clear history of anaphylaxis is uncertain.
As with all drug allergies, the size of the skin test does not
equate to the severity of the reaction.’”

CASE HISTORY

A retired 62-year-old man with a history of previous coronary
artery bypass grafts and no history of atopy or drug allergy
underwent a coronary angiogram. Midway through the proced-
ure he developed urticaria, generalised erythema, nausea and
hypotension and was treated with intravenous chlorphrenia-
mine, hydrocortisone and gelofusine. It was assumed that the
anaphylactic reaction was secondary to the radio contrast media
Ommnipaque.

Three days later he underwent a four vessel coronary artery
bypass graft. Following routine induction a chlorhexidine coated
central venous line was inserted and immediately his blood pres-
sure fell from a baseline systolic of 1770mmHg to 30 mm Hg.
Despite multiple boluses of epinephrine, norepinephrine and
metaraminol, he remained hypotensive. The central venous line
was removed and a non-chlorhexidine coated central venous
line inserted and further epinephrine and hydrocortisone admi-
nistered. Despite these actions, the patient’s blood pressure and
pulse became undetectable. External cardiac massage and a

Figure 3  Performing skin testing.
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norepinephrine infusion were commenced, and once the patient
was stabilised, he proceeded to surgery.

Exposure to latex and chlorhexidine were the only common
agents in both anaphylactic reactions. During cardiac catheter-
isation the patient’s groin was cleaned with 2% chlorhexidine.
The second event occurred during insertion of a 2.43% chlor-
hexidine coated central venous line.

A skin prick test to latex was negative. Skin prick testing
to chlorhexidine produced a 7x6 mm weal and 32%28 mm
flare to 0.05% chlorhexidine (figure 4). Other skin tests
eliminated any other causes. The patient was advised that he
was allergic to chlorhexidine and should avoid all chlorhexi-
dine containing products and obtain medical alert
identification.

CLINICAL MANAGEMENT

Once there is a diagnosis of anaphylaxis to chlorhexidine, it
is the responsibility of the healthcare professional to provide
the patient with clear information about chlorhexidine avoid-
ance. Empowering the patient by increasing awareness is
essential since chlorhexidine is often hidden in products,
knowledge of its existence by healthcare professionals is vari-
able and information publically available is limited. Alerts
must then be recorded in the patient’s written and electronic
records and the MHRA (UK) or relevant agencies in other
countries notified.

There is no evidence to indicate that chlorhexidine allergy
may resolve with time or by avoidance. Chlorhexidine desensi-
tisation has not been attempted while desensitisation to penicil-
lin/aspirin is well described. Latex immunotherapy has been
trialled but the latest review in 2005 concluded that the risk of
adverse events was unacceptable.*”

FOUR KEY POINTS

» All healthcare professionals should be aware that chlorhexi-
dine has the potential to cause life-threatening allergic
reactions

» Diagnosis of drug allergy is complex and therefore patients
with presumed anaphylaxis should be referred to an allergy
centre with expertise in the diagnosis and investigation of
patients with anaphylaxis to drugs

Figure 4

Result 6 h post skin test.

» If a patient is identified as allergic to chlorhexidine,
avoidance information should be provided to the
patient and healthcare workers to ensure that a
chlorhexidine-free environment in the healthcare setting
is safeguarded.

» The patient must be strongly encouraged to obtain alert iden-
tification and this information communicated to all health-
care workers involved in the patient’s care

RISK TO HEALTHCARE WORKERS

It remains uncertain whether healthcare workers are at risk of
sensitisation in view of some individuals being exposed to
chlorhexidine on a daily basis. Two cases of occupational
asthma in nurses caused by chlorhexidine and alcohol aerosols
have been reported.*' The evidence from a small study in
Denmark in 2003** concluded this was likely to be rare.
However, in 2009 a UK based study®® distributed question-
naires to 86 healthcare workers (53 questionnaires were
returned) in a district general hospital. Those who reported
skin symptoms were referred to the immunology department
for allergy assessment of which four cases of chlorhexidine
allergy were identified in an endoscopy nurse, oncology nurse,
theatre nurse and hospital domestic. This was based on clinical
history, positive skin prick test and specific IgE, although none
of these individuals had experienced anaphylaxis. In our clin-
ical practice we are yet to see large numbers of healthcare
workers being referred. However, in view of the widespread
use of chlorhexidine and support by infection control, it is rea-
sonable to question whether chlorhexidine allergy may become
the new ‘latex’; namely a healthcare related allergy with occu-
pational implications.

CONCLUSION

Chlorhexidine allergy can initially present with mild cutaneous
urticarial symptoms. This is often missed by clinicians, leaving
patients at risk of life-threatening anaphylaxis on subsequent
exposure. It is under-recognised as a cause of anaphylaxis in sec-
ondary care and should always be considered in perioperative
anaphylaxis. Detailed history and diagnostic testing should be
performed in a specialist allergy centre. In view of the wide-
spread use of chlorhexidine, it is essential that healthcare
workers are aware of its potential adverse reactions.
Consideration should be given to developing ways of identifying
patients at risk of chlorhexidine allergy and the routine use of
these products may need to be reviewed.

Main messages

» Many central venous lines and catheters are coated with
chlorhexidine.

» |If a patient experiences an allergic reaction during any
procedure, sensitivity to chlorhexidine should be considered.

» Chlorhexidine anaphylaxis is often associated with previous
cutaneous reactions to chlorhexidine.

» A thorough clinical history and accurate record of events is
essential before any diagnostic testing.

» Timed acute tryptase measurements should be taken less than
1 h after the episode of anaphylaxis, at 2—4 h and after 24 h.

» Investigations for sensitivity to chlorhexidine or any allergic
reaction during a procedure should occur in specialist allergy
centres.
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Current research questions

» What is the actual incidence of chlorhexidine anaphylaxis
worldwide?

» Will a multicentre investigation of chlorhexidine allergy in
healthcare workers demonstrate an incidence equivalent or
beyond latex allergy?

Key references

» Beaudouin E, Kanny G, Morisset M, et al. Immediate
hypersensitivity to chlorhexidine: literature review. Eur Ann
Allergy Clin Immunol 2004;36:123—6.

» Garvey LH, Kroigaard M, Poulsen LK, et al. |gE-mediated
allergy to chlorhexidine. J Allergy Clin Immunol
2007;120:409-15.

» Harper NJN, Dixon T, Dugué P, et al. Suspected anaphylactic
reactions associated with anaesthesia. Anaesthesia
2009;64:199-211.

» Ewan PW, Dugue P, Mirakian R, et al. BSACI guidelines for
the investigation of suspected anaphylaxis during general
anaesthesia. Clin Exp Allergy 2010;40:15-31.

» Mirakian R, Ewan PW, Durham SR, et al. BSACI guidelines
for the management of drug allergy. Clin Exp Allergy
2009;39:43-61.

Self assessment questions

Please answer true (T) or false (F) to the below,

1. The MHRA (UK) issued a safety alert on risks of anaphylaxis
from medical devices and medicinal products containing
chlorhexidine?

2. The concentrations of chlorhexidine in use vary from 0.05%
10 2.4%. (0.05-4%)

3. Most patients who experience anaphylaxis to chlorhexidine
have a history of atopy

4. There is no known cross reactivity between associated
chlorhexidine and other antiseptics

5. Chlorhexidine can be present in dressings
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