
fied by affinity chromatography.5 This allergen was used
at concentrations that started at 0.1 mg/ml and increased
in 10-fold steps until a positive reaction occurred, but
the concentration did not exceed 100 mg/ml. Only 41%
of the children who had positive reactions to WME also
reacted to Der p 2. When the children who had positive
reactions to these tests were divided according to
whether they had a recent history of allergic disease, we
found that 48% of the persons who had positive reac-
tions to WME did not report clinically relevant respira-
tory symptoms. In contrast, this occurred in only 18% of
those with positive reactions to Der p 2 (p , 0.001) (Fig. 1).

We have previously shown that over 80% of Venezu-
elan patients attending an allergy clinic are sensitive to
house dust mites, and the positive skin test reactions to
WME and Der p 2 are very similar.6 Therefore the
present results suggest that in the situation of endemic
helminthic infection that exists in this country, positive
skin test reactions to WME in an unselected group of
children does not necessarily indicate an allergic condi-
tion. However, testing with purified Der p 2 allergen
better discriminates between a nonsymptomatic atopic
state and clinically relevant allergy. This might indicate
that although many components of house dust mites can
stimulate IgE antibody synthesis, the responses against

some of these allergens, such as Der p 2, are more
closely associated with the manifestation of clinical
symptoms than others.

REFERENCES

1. Pastorello EA, Incorvaia C, Ortolani C, Bonini S, Canonica GW,
Romanagni S, et al. Studies on the relationship between the level of
specific IgE antibodies and the clinical expression of allergy. I.
Definition of levels distinguishing patients with symptomatic from
patients with asymptomatic allergy to common aeroallergens. J Al-
lergy Clin Immunol 1995;96:580-7.

2. Lynch NR. Influence of socio-economic level on helminthic infec-
tion and allergic reactivity in tropical countries. In: Moqbel R,
editor. Allergy and immunity to helminthic infection: Common
mechanisms or divergent pathways? London: Taylor & Francis;
1992. p. 51-62.

3. Aalberse R. Atopy and the ectopic immune response. Immunol Cell
Biol 1996;74:201-5.

4. Hagel I, Lynch NR, Di Prisco MC, Lopez RI, Garcia N. Int Arch
Allergy Immunol 1993;101:209-14.

5. Chua KY, Dilworth RJ, Thomas WR. Expression of Dermatopha-
goides pteronyssinus allergen, Der p II, in Escherichia coli and the
binding studies with human IgE. Int Arch Allergy Appl Immunol
1990;91:124-9.

6. Lynch NR, Thomas WR, Garcia N, Di Prisco MC, Puccio F, Lopez R.
Biological activity of recombinant Der p 2, 5 and 7 allergens of the
house dust mite D. pteronyssinus. Int Arch Allergy Immunol 1997;114:
59-67.

Selective type-1 hypersensitivity to cefuroxime
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Cefuroxime is a second-generation semisynthetic
cephalosporin that is widely used for treatment of respi-
ratory tract infections. Both the sodium salt for paren-
teral administration and the acetyloxy ethyl ester (cefu-
roxime axetil) for oral use are generally well tolerated.
This report describes a case of anaphylactic shock pro-
voked by cefuroxime axetil, in which specific IgE to the
latter drug was demonstrated.

CASE REPORT

A 58-year-old woman was prescribed cefuroxime axetil tab-
lets (500 mg three times a day) for pharyngitis. Fifteen minutes
after taking the first tablet, she had generalized urticaria, facial

angioedema, shortness of breath, dizziness, tachycardia, and
severe hypotension. Two hours after treatment in the emer-
gency department with subcutaneous adrenaline, 6-methyl-
prednisolone (80 mg intravenously), and chlorphenamine (10
mg intravenously), her symptoms had largely disappeared, and
she was completely asymptomatic after 24 hours.

Eight months earlier, she had tolerated intramuscular cefu-
roxime, and before that she had tolerated ampicillin and
amoxicillin. Her personal and family histories were negative for
allergic disease.

One month after the reactive episode, an allergologic
work-up was performed.

Skin tests

The patient underwent skin tests (skin prick and intradermal)
with penicilloyl polylysine (Allergopen, Reinbeck, Germany),
minor determinant mixture (Allergopen), sodium penicillin G
diluted in 0.9% NaCl and administered at increasing concen-
trations (0.1 IU/ml to 10,000 IU/ml), ampicillin, amoxicillin,
cefuroxime, cephalothin, ceftazidime, cefamandole, and ceftri-
axone. Ampicillin, amoxicillin, cefurixome, cephalothin, cefta-
zidime, cefamandole, and ceftriaxone were diluted in 0.9%
NaCl and used at concentrations of 1 and 20 mg/ml.

All haptens were used for skin prick testing on skin of the
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volar forearm. Reactions were considered positive when wheals
greater than 3 mm in diameter were present 15 to 20 minutes
after testing. When results were negative, 0.02 ml of the drug
solution was injected intradermally. Readings were made after
20 minutes and 48 hours, and wheals greater than 5 mm in
diameter were considered as positive results.

Positive skin prick and intradermal controls with histamine
(10 mg/ml and 1 mg/ml, respectively) and negative controls with
normal saline were interpreted according to the same criteria
used for b-lactam testing. Intradermal tests with the above
cephalosporins were also administered to 30 healthy control
subjects, 20 of whom had previously tolerated cefuroxime.

In vitro testing

Assays (CAP System RAST FEIA; Pharmacia, Uppsala,
Sweden) were performed, according to the manufacturer’s
instructions, for specific IgE to penicilloyl G, penicilloyl V,
ampicilloyl, amoxicilloyl, cephalexin, cefaclor, cefadroxil, cefu-
roxime, and ceftriaxone. Cephalosporin assays were performed
with experimental immunoCAP prototypes. Total serum IgE
was also determined (PRIST, Pharmacia).

Single-blind, placebo-controlled oral challenges

Single-blind, placebo-controlled oral challenges with penicil-
lin V (therapeutic dose, 1,000,000 IU), ampicillin (1 gm),
cephalexin (500 mg), and cefaclor (500 mg) were also per-
formed (each on a different day). Increasing doses (0.01, 0.1,
and 1.0 of the respective therapeutic doses) were administered
at 1-hour intervals.

The patient had a positive reaction to skin prick testing with
cefuroxime (1 mg/ml) (maximum wheal diameter, 8 mm; flare,
15 mm) after 15 minutes. Skin prick and intradermal histamine
produced wheals 6 and 10 mm in diameter, respectively. No
other reactions were observed. RASTs revealed class-2 levels
(1.0 kU/L) of cefuroxime-specific IgE and negative results
(, 0.35 kU/L) for all other drugs tested. Total serum IgE was
78 kU/L. There was no reaction to any of the oral challenges.

With regard to control subjects, histamine produced maxi-
mum skin prick test wheal diameters of 5 to 9 mm (mean, 6.6
mm) and intradermal wheal diameters of 9 to 20 mm (mean,
12.2 mm). There were no positive reactions to any of the
haptens, although five subjects developed mild responses (max-
imum diameter, 3 mm) to intradermal cephalotin.

DISCUSSION

Immediate reactions to cefuroxime appear to be
rare.1-4 Only one reported case appears to involve a
selective response to this drug, although both skin
tests and RASTs were negative for all drug antigens
tested (including cefuroxime).4 Our patient’s selective
reactivity was confirmed by skin test, RAST, and oral
challenge results. It is noteworthy that the results of
the experimental cephalosporin RASTs we used were
fully concordant with those of skin testing and oral
challenges.

The cefuroxime-specific IgE levels were too low for
RAST inhibition studies to identify the chemical struc-
ture of the antigen recognized by these antibodies.

Monoclonal antibody studies indicate that cephalo-
sporin molecules can generate several determinants,
including those of the side-chain, the nuclear region
(common to all cephalosporins), and the new anti-
genic determinant.5 Although the IgE in this case
appears to have been directed toward the cefuroxime
side-chain, involvement of other determinants cannot
be excluded.

For patients who have negative results with the classic
penicillin reagents, skin tests and RASTs should also be
performed with the culprit b-lactams.
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