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Summary

Chlorhexidine, an antiseptic belonging to family of biguanides, is used extensively in the medical and surgical environment.
Late onset hypersensitivity and eczema occur regularly and are well documented events. Conversely, immediate hypersensiti-
vity, sometimes taking the form of acute urticaria that can result in anaphylactic shock, is rarer. These manifestations can occur

after the start of anesthesia. |

during contact of the skin or mucosa with chlorhexidine. Out of the fifty case reports of chlorhexidine-related anaphylaxis
pub|i3’-ed worldwide over the past ten years, fifteen occurred during surgery. Signs generally appear from 15 to 45 minutes

Fpthere is any suspicion of immediate allergy to chlorhexidine, prick-fests or even intradermal
reaction (IDR) techniques are highly recommended. In the event of confirmed allergy to chlorhexidine, strict eviction is requi-
red, bearing in mind that over a hundred medicinal products currently on the French market contain chlorhexidine.
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hlorhexidine is an antiseptic belonging fo the
‘ family of biguanides and is used extensively in

medicine and surgery: disinfection of healthy
skin and mucosa, cleaning of wounds and burns, ure-
thra lubrication before catherization or urological
investigations, vaginal lubrication, nasal spray, etc. It
is added to eye drops, toothpaste and is even found in
some central venous catheters. The concentration of
chlorhexidine varies from 0.004% to 4% (1% corres-
ponding to 10 mg of chlorhexidine digluconate /ml of
aqueous or alcoholic solution).

Chlorhexidine may cause immuno-allergic reactions.
Late onset hypersensitivity or eczema occurs in 0.1 to
0.8 % of cases (3). This clinical situation is now well
known. Conversely, immediate hypersensitivity, some-
times taking the form of acute urticaria that can result
in anaphylactic shock, is described more rarely. Many
health care professionals know very little, of nothing,
of this clinical situation.
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HISTORY AND EPIDEMIOLOGY

As early as 1972, experiments demonstrated that it
was possible to induce immediate hypersensitivity to
chlorhexidine in guinea pigs by administering repea-
ted subcutaneous injections (12).

The first clinical cases of immediate reaction to chlo-
rhexidine were reported from 1967 in Japan. Having
noted fifty cases, including nine of anaphylactic shock
between 1967 and 1984, the Japanese Health
Ministry prohibited the use of chlorhexidine on muco-
sa and limited the concentration to 0.05% for skin
disinfection (25).

Similarly, several state bodies recorded cases of
anaphylactic shock in Denmark, the Netherlands
and Great Britain: Danish Medicine Agency (5 cases
reported for the period 1968-2000), Dutch
Database (6 cases for the period 1983-1994),
Commitee on Safety of Medicine (2 cases for the
period 1965-1996) (8).

The first case of peroperative anaphylactic shock was
reported in 1984 by Nishioka (23). Out of the fifty
cases of anaphylactic shock related to chlorhexidine
published worldwide over the past ten years, about fif-
teen occurred during surgery (5, 8,17, 27,29, 31, 35,
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36, 41). In France, for the period 1985-2000, the
GERAP (Groupe d'Etude et de Recherche en Anesthésie
Per opératoire) reported only two cases of chlorhexidi-
ne-induced anaphylactic shock out of the 4,919 cases
of peroperative anaphylactic shock, i.e. 0.05% (19).

CLINICAL PICTURES
AND CIRCUMSTANCES OF ONSEY

CLINICAL PICTURES

Within minutes of contact with skin or mucosa, a sen-
sitized subject presents a clinical picture associating
contact urticaria which may become generalized,
angioedema, bronchospasm or even anaphylactic
shock of varied intensity.

CIRCUMSTANCES OF ONSET

The exact circumstances of chlorhexidine use must be
identified: contact may be with hedlthy skin (aseptic pro-
cedures), or a lesion (dressing a burn or a wound) (2, 4,
6,7,24,25,27, 34, 37) containing chlorhexidine was
reported and two publications report anaphylactic shock
after vaginal instillation of chlorhexidine whilst placing an
intrauterine device or during conization of the cervix (26,
30, 42). Thune described the case of an anaphylactic
reaction in a man using an antiseptic dental gel (39).

However, the most frequently reporfed cases document
anaphylaxis after lubrication of the urethra with a
chlorhexidine gel associated with an anesthetic
(Instillagel®) during urinary catheterization or urologi-
cal examinations (8, 13, 14, 17, 20, 31, 32, 40, 41,
43), and also after placing central venous catheters
that are coated with chlorhexidine (not marketed in
France) (11, 22, 28, 35, 36, 38).

PEROPERATIVE ANAPHYLACTIC SHOCK

Peroperative anaphylactic shock can sometimes be
very serious (5, 8, 17, 27, 29, 32, 35, 36, 41).

Chlorhexidine is used extensively during surgery:
disinfection of the surgical field, skin disinfection befo-
re placing a venous or arterial catheter or before an
epidural, lubrication of the urethra before catheteriza-
tion or any invasive urological procedure, etc.

Signs generally appear after the start of anesthesia,
i.e. from 15 to 45 minutes and include hypotension,
skin rash or generalized urticaria, tachycardia, bron-
chospasm, sometimes severe anaphylactic shock resul-
ting in cardiovascular collapse or cardiac arrest. In

some cases, plasma tryptase is increased during shock
indicating mastocyte degranulation (8, 41).

In some patients, it is not rare to find history of reactions
to chlorhexidine which should have suggested hypersen-
sitivity fo the compound: urticaria or rash (4, 14, 41),
malaise classed as vaso-vagal (8) or even recurrent ana-
phylactic shocks (8, 17, 29, 32, 37). Sometimes eczema
precedes immediate hypersensitivity (5, 39).

ALLERGY TESTING

Allergy testing starts by analysing clinical signs, stu-
dying the chronology of events in the context of the aller-
gic incident, collecting information on the different
medications administered before anaphylaxis as well as
those prescribed during anaphylaxis, and finally, noting
the results of any laboratory tests carried out in the
emergency (plasma tryptase and histamine) (16, 33).

In the event of peroperative shock, ideally one should
have access to a copy of the hospital file and the anes-
thesia report sheet.

Within six weeks of the allergic reaction, allergy tes-
ting is carried out against the suspected medications
(33). If any hypersensitivity to chlorhexidine is found,
skin tests (skin-prick tests and intradermal reaction
tests) and laboratory tests are performed. However,
certain publications do not specify the test techniques
used, and some use scratch-tests (25).

PRICK-TESTS

Allergy testing always starts with prick-tests with a
solution of chlorhexidine gluconate. The reaction thre-
shold varies but can appear at very low concentrations
of chlorhexidine: 1% (14}, 0.5% (8, 39), 0.05% (39),
0.005% (37}, 0.002% (2), 0.0005% (43). Autengarten
and Torricelli performed control tests on three and ten
patients respectively (2, 37); prick-tests remain negati-
ve at the 0.05% or even 0.002% concentration. Very
recently, Garvey did an epidemiological survey on the
risk of sensitization to chlorhexidine in the medical
environment and found no positive prick-test with the
0.5% concentration in 104 subjects tested (9).

Thus, in the event of severe anaphylactic reaction, tes-
ting should be started with a low concentration of chlo-
rhexidine (0.005 or even 0.0005%).

INTRADERMAL REACTION (IDR) TESTS

If prick-tests are negative, some authors recommend
IDR tests (8, 42). Garvey reports reactivity at the
concentration of 0.0002% and Yong at 0.0005% (8,

124 European Annals of Allergy and Clinical Immunology — volume 36 - n° 4 - 2004



42). A recent study carried out by Garvey and quoted
above, detects no positive IDR out of the 104 tested
subjects at the concentration of 0.0002% (9). Okano
even reports negative IDR in ten controls at the 0.005%
concentration (25).

LABORATORY TESTS

Specific IgEs can be identified using a RAST type radio-
immunological technique by fixing a chlorhexidine-
HSA (human serum albumin) complex on cellulose (15,
24), or other techniques using different supports to fix
chlorhexidine (sepharose). These techniques are still in
the clinical research phase and are not used routinely
even if some publications refer to specific IgE defection
without specifying the technique used (41).

The antigenic determinant of chlorhexidine remains
unknown. Pham suggests the hypothesis that the entire
molecule may be involved (29). It can be noted that an
antimalarial drug, proguanil (Paludrine®), is the
monovalent compound of chlorhexidine: the associa-
tion of the two molecules of proguanil corresponds to
one molecule of chlorhexidine.

WHAT TO DO IN THE EVENT OF ALLERGY
TO CHLORHEXIDINE?

In the event of confirmed allergy to chlorhexidine,
strict eviction is required, bearing in mind that over
a hundred medicinal products currently on the
French market contain chlorhexidine. Other antisep-
tics can be used but contact eczema is always pos-
sible. Exceptionally, povidone iodine (Betadine®),
like chlorhexidine, can also cause anaphylaxis (1,

10, 18, 21).

&
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Immediate allergy to chlorhexidine is a rare clinical
situation but must be borne in mind. Indeed, anaphy-
lactic shock is often preceded by signs suggesting
immediate hypersensitivity to chlorhexidine that should
be identified. In the event of late-onset peroperative
onqphy|acﬁc shock in relation to start of anesthesia,
the role of antiseptics must be borne in mind even if
initial allergy test results were negative. If there is any
suspicion of immediate allergy to chlorhexidine, prick-
tests or IDR fests are highly recommended.
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