IgE-mediated anaphylaxis

from chlorhexidine:
diagnostic possibilities
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Case Report

We report on 4 allergic reactions dur-
ing perioperative skin disinfection and
urethral catheterization (Table 1).
Analyses were carried out between 6
and 16 weeks after the acute event
and included quantification of total
IgE and chlorhexidine-specific IgE
(sIgE) (Immuno-CAP, Phadia AB,
Uppsala, Sweden). Prick tests were
performed with 2% chlorhexidine
digluconate in 70% alcohol (start
dilution: 102 up of commercial stock
solution).

Flow cytometric analysis of acti-
vated basophils (BAT) was performed
as described elsewhere (1), and
implied a negative and positive con-
trol (anti-IgE), and 2% chlorhexidine
digluconate in 70% alcohol (serial
dilution 2, 0.2, and 0.02 pwg/mL).

Table I summarizes sIgE and
prick test results of patients and
chlorhexidine-tolerant controls. Fig. 1
shows the percentages of chlorhexidine-
activated basophils in patients and 8
chlorhexidine-tolerant individuals.

Chlorhexidine, a cationic bisgua-
nide antiseptic and disinfectant, is
used as the (di)acetate or (di)gluco-
nate salt. Chlorhexidine salts can
trigger irritant dermatitis, allergic
contact dermatitis (2, 3), and com-
bined urticaria/anaphylaxis and aller-
gic contact dermatitis (2).
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Table 1. Characteristics of patients®

N Sex/age Signs Cause IgE® Prick test®
1 M/68 B, H, VF Skin disinfection 3.5 5/10

2 M/54 B,H, S Skin disinfection 0.55 7/25

3 M/87 P,U,A, B, H Urethral gel 10.9 5/9

4 M/22 U, S Skin disinfection 1.68 10/35

“M, male; F, female; B, bronchospasm; H, hypotension; VF, ventricular fibrillation;
S, shock; P, pruritus; U, urticaria; A, angio-edema. All 30 control individuals had

a negative prick test (up to native solution) and sIgE for chlorhexidine.
Chlorhexidine-specific IgE > 0.35 kUa/L is considered positive.

“Prick test. Ten-fold dilution of the stock

solution of 2% chlorhexidine digluconate in

70% alcohol. A reaction >3/3 mm is considered positive.

Life-threatening anaphylaxis is
generally associated with mucosal or
parenteral exposure. As already
addressed in this journal (3), life-
threatening anaphylaxis from cutane-
ous application remains anecdotal
and probably underestimated.

Most authors apply skin testing to
confirm diagnosis of chlorhexidine
anaphylaxis. However, data on the
irritative potential of these skin tests
are scarce. Our findings support prick
test to constitute a reliable diagnostic
instrument. In patients, diagnosis of
chlorhexidine anaphylaxis was estab-
lished with prick test applying a 10-
fold dilution of the stock solution.
All 30 control individuals had negative
prick test with the undiluted antiseptic.
However, in some cases, skin tests to
chlorhexidine were deemed unethical
(4). Therefore, a reliable in vitro tech-
nique to diagnose chlorhexidine ana-
phylaxis would be more than welcome.

IgE-sensitized  basophils, upon
encounter with allergen that cross-
links membrane-bound IgE, up-
regulate the expression of certain
membrane markers which can be
detected by flow cytometry (5). It ap-
pears the BAT can contribute to the
diagnosis of chlorhexidine anaphylaxis

(Fig. 1). All patients demonstrated
a consistent chlorhexidine-induced
basophilic CD63 expression. In con-
trol individuals, basophilic CD63 ex-
pression remained merely unchanged
(£5%).

Chlorhexidine sIgE antibodies
have been demonstrated in patients
showing immediate chlorhexidine-
induced hypersensitivity reactions
(4-7). However, a commercial assay
(ImmunoCAP®) has become avail-
able only recently. From our data it
emerges that this assay constitutes
a reliable tool to diagnose chlorhexi-
dine anaphylaxis. All patients, but
none of the control individuals, had
an sIgE result exceeding the recom-
mended threshold of 0.35 kUa/L.

In conclusion, prick test, chlorhex-
idine sIgE, and the BAT constitute
reliable instruments to document
chlorhexidine anaphylaxis. The sIgE
assay is technically easier and, once
fully validated, might become more
readily available than the BAT. Alter-
natively, the BAT might be useful in
patients with equivocal skin test and/
or sIgE results and prove effective in
the establishment of safe alternative
antiseptics, which is not possible with
an sIgE method at this moment.
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Fig. 1. Chlorhexidine-induced CD63

up-regulation in chlorhexidine-allergic

patients (n = 4, closed circles) and chlorhexidine-tolerant individuals (n = 8, open
circles). Results are expressed as percentages of CD63 positive basophils relative to

spontaneous CD63 expression.
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