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Oral amoxicillin-associated anaphylaxis,
1 year after negative penicillin testing
and oral amoxicillin challenge
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Clinical Implications

e A case demonstrating resensitization to amoxicillin
induced by intradermal testing and oral challenge,
resulting in anaphylaxis on subsequent exposure, is
presented. Resensitization is thus identified as a rare but
potentially significant hazard of B-lactam allergy testing.

TO THE EDITOR:

Penicillin class antibiotic skin testing strategies are designed to
reduce the risk of anaphylaxis on re-exposure to penicillin,
identify candidates suitable for safe future use, and minimize the
significant moribidity associated with an unconfirmed penicillin
allergy." Although subsequent courses of antibiotics can resen-
sitize skin test-negative individuals in rare cases, the testing and
challenge procedure itself has never been documented to induce
resensitization. Here we describe a very rare case with resensiti-
zation likely provoked by the allergy testing procedure, resulting
in life-threatening anaphylaxis on the first clinical oral amoxi-
cillin re-exposure 1 year later.

A 58-year-old woman was referred to an allergy service for the
investigation of possible amoxicillin allergy. Ten years earlier, she
experienced orofacial angioedema and rash on day 8 of a course
of oral amoxicillin prescribed for a respiratory tract infection. She
had avoided all P-lactam antibiotics since. Skin prick and
intradermal tests were negative (Table I). The patient received a
single-dose oral drug challenge of 250 mg amoxicillin. There was
no clinical reaction and the patient was advised that she was not
at a significantly increased risk of immediate hypersensitivity to
amoxicillin with future use.

One year later, she presented with throat constriction, orofa-
cial angioedema, and generalized urticaria within 30 minutes of
taking amoxicillin 500 mg prescribed for presumed diverticulitis.
The clinical diagnosis of anaphylaxis was made, and she was
treated with IM adrenaline, IV hydrocortisone, cetirizine, and
ranitidine with good response. Anaphylaxis was confirmed by the
detection of elevated serum mast-cell tryptase of 19.2 pig/L (0-11
lg/L), which later returned to normal (8.6 [g/L). Notably, this
was her first exposure to any penicillin class antibiotic since skin
testing and oral challenge.

Within 1 month of anaphylaxis, the patient returned for
further testing. Specific IgE testing was positive to amoxicilloyl at
1.35 kUA/L (<0.35 kUA/L) and negative to ampicillin, peni-
cillin G, and penicillin V (ImmunoCAP, Phadia, Sweden). Skin
prick and intradermal test results are presented in Table I. The
concentrations used for intradermal testing differed from those

performed 1 year earlier. The clinical features and investigation
results allowed a confident diagnosis of anaphylaxis secondary to
amoxicillin allergy.

We suspect that the patient had an IgE-mediated hypersen-
sitivity to amoxicillin at the time of the index reaction 10 years
carlier, although specific IgE testing procedures were not per-
formed at the time. Time-dependent decay of the allergic
response explains the negative skin tests and oral drug challenge
on later testing. Re-emergence of clinical reactivity on first sub-
sequent exposure, together with detectable specific IgE to
amoxicillin, is explained by resensitization provoked by intra-
dermal injection or oral challenge.

DISCUSSION

Resensitization to penicillin after negative skin tests appears to
be a variable but infrequent phenomenon,”” with higher rates
reported if patients received an oral challenge.” Documented
cases of immunological reactivity after delabeling of an allergic
state are largely confined to cutaneous reactions (whether IgE- or
cell-mediated) although more serious reactions have been
described.”

Hershkovich et al” studied the phenomenon of penicillin class
antibiotic resensitization by repeating skin tests and oral drug
challenge at a 1- to 5-month interval in children with negative
results. Two patients (2%) demonstrated sensitization and/or
allergy on retesting, one to penicillin and the other to amoxi-
cillin. Another study,” also in a pediatric population, estimated
the prevalence of resensitization after delabeling at around 2%,
although resensitization may have occurred via subsequent
antibiotic courses rather than the testing procedure itself.

In adult patients, resensitization after initial negative skin tests
is rare. A study of 53 adults with a history of IgE-mediated
penicillin allergy and negative skin tests demonstrated a 0%
resensitization rate after 3 subsequent courses of oral penicillin
with evidence of negative skin tests before each course. The
authors concluded that adult patients are not at significantly
increased risk of resensitization and that negative skin tests can be
used to predict safe future use.

Similarly, Macy et al” concluded that penicillin use after
negative skin testing is safe with resensitization occurring rarely.
Penicillin use was reviewed in 1246 skin test-negative individuals
over a mean follow-up period of 4.26 years. A total of 4.8% of
patients reacted to penicillin on first exposure. There were no
serious reactions, and only one of 33 patients who reacted and
was retested was skin test positive.

In contrast, our patient experienced anaphylaxis on first
exposure after negative skin tests and oral challenge. Specific IgE
and intradermal tests confirmed resensitization. Although testing
dilutions differed between the 2 occasions and amoxicillin dose
differed between drug challenge and subsequent reaction, it is
unlikely that a 250 mg oral amoxicillin dose would fail to elicit a
clinical reaction within 1 hour if clinically significant sensitiza-
tion were present. The more likely explanation is that the chal-
lenge dose elicited resensitization with significant consequences
occurring 1 year later.
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TABLE I. Comparison of specific IgE testing and challenge results
at testing and after anaphylaxis

Test 2013 2014

Specific IgE—Penicillin Not tested Negative
(ImmunoCAP) <0.35 kKUA/L

Specific IgE—Amoxicilloyl Not tested Positive
(ImmunoCAP) 1.35 KUA/L*

Skin prick tests Negative Negative

e PPL7 0.04 mg/mL

e MDM7 0.5 mg/mL

e Amoxicillin 100 mg/mL

Intradermal tests Negative Not tested

e PPL7 1/1000 of above

e MDM: 1/1000 of above

e Amoxicillin 0.2 mg/mL

Intradermal tests Not tested Negative

e PPL{ 0.04 mg/mL

e MDM7 0.5 mg/mL

e Ampicillin 10 mg/mL

e Amoxicillin 1 mg/mL

Intradermal tests Not tested Positive

e Amoxicillin 10 mg/mL 6 x 6 mm wheal

8 x 8 mm flare*

Amoxicillin indication Challenge Therapy

Amoxicillin dose 250 mg 500 mg

Reaction Nil Not done

MDM, Minor determinant mixture; PPL, benzylpenicilloyl-poly-L-lysine.
*Positive results indicate sensitization to amoxicillin.
FPPL and MDM manufactured by Diater Laboratories (Madrid, Spain).

To our knowledge, this is the first report of resensitization to
amoxicillin provoked by intradermal testing and/or oral chal-
lenge, resulting in anaphylaxis in an adult patient. This case
demonstrates that adverse reactions are possible after all antibi-
otic exposures and highlights the important concept that all
antibiotic use is associated with predictable rates of adverse
reactions.” It is also one of a very small number of documented
cases of oral amoxicillin-associated anaphylaxis.”'" Anaphylaxis
is thought to occur with approximately one in every 39,000
parenteral penicillin exposures,’’ but no good data exist for the
anaphylaxis rate with oral amoxicillin. The phenomenon we
document of resensitization induced by skin testing or oral
challenge is an extremely rare but potential hazard of penicillin
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allergy testing. The morbidity associated with an unconfirmed
penicillin allergy is vastly higher."
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