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Allergy to penicillin: fable or fact?

S J Surtees, M G Stockton, T W Gietzen

Abstract
Objective-To assess whether, on the basis ofone

blood test, penicillin allergy might be excluded
sufficiently for general practitioners to give oral
penicillin to patients claiming a history of penicillin
allergy.
Design-Prospective study of patients referred by

general practitioners.
Setting-Outpatient allergy clinic in a district

general hospital.
Patients-175 referred patients who gave a history

of immediate type reaction to penicillin, of whom
144 attended as requested and 132 completed the
investigations.
Main outcome measures-History and examination,

serum radioallergosorbent test to phenoxymethyl-
penicillin and benzylpenicillin, and oral challenge
with penicillin.
Results-Of 132 patients, four were confirmed to

have penicillin allergy by the radioallergosorbent
test and 128 had an oral penicillin challenge without
ill effect.
Conclusions-Most patients who gave a history of

penicillin allergy are not so allergic, and their actual
allergic state should be substantiated whenever
feasible. For patients reporting minor or vague
reactions negative findings with a radioallergosorbent
test to phenoxymethylpenicillin and benzylpenicillin
provide sufficient evidence to give oral penicillin
safely.

Introduction
Patients with allergy to penicillin may have a life

threatening reaction if given the drug. ' Few doctors, if
any, without full resuscitation facilities to hand,
would be prepared to give penicillin to a patient who
claimed to have penicillin allergy. A history ofpenicillin
allergy, however, is usually vague, and numerous
studies have suggested that it is an unreliable indicator.
Full allergy testing is time consuming and expensive,
but a radioallergosorbent test to phenoxymethyl-
penicillin and benzylpenicillin requires one blood

sample that does not demand any special handling or
storage.

Patients and methods
We studied patients referred from local general

practitioners. In many cases the referral was a
recognition of the need for clarification before labelling
the patient as allergic; sometimes "penicillin allergy"
had been casually mentioned in the course of history
taking. For a few patients treatment with penicillin was
indicated and it was necessary to determine whether
they were allergic or not. Patients with a classic history
of skin rash after receiving ampicillin during an
Epstein-Barr type of virus infection were not included.
During 1983-90 there were 175 such referrals to the

allergy clinic of this hospital and 144 patients attended
as requested; table I shows their sex and age range. In

TABLE I-Age and sex ofpatients testedfor penicillin allergy

Age range (years)

Sex 0- 15- 25- 35- 45- 55- 65- ¢75 Total

Male 19 5 5 8 3 2 7 49
Female 17 20 17 18 8 10 4 1 95

132 patients a history was taken, an examination was
made, and findings of a radioallergosorbent test to
phenoxymethylpenicillin and benzylpenicillin were
determined; if the test findings were negative the
patient proceeded to a penicillin challenge. This
consisted of ingesting a starch capsule followed about
30 minutes later by 250 mg oral phenoxymethyl-
penicillin as a white tablet. No patient was tested
within three months after an alleged reaction to
penicillin.

Although anaphylactic reactions are rare after oral
administration of penicillin,2 full resuscitation facilities
were available during the oral challenge and we
observed the patients for two hours afterwards and
requested them to report any late reaction.
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The IgE and radioallergosorbent test methods
changed during the study; all results were confirmed
by the department of immunology, Royal Hallamshire
Hospital, Sheffield.
Of 43 patients who did not complete the investi-

gations, 31 failed to attend for a repeat clinic visit (table
II); 10 refused a penicillin challenge; and in two
patients, aged 3, oral challenge was deferred until they
were older.

TABLE iI-Age and sex of patients failing to attend for complete
itnvesttgation

Age range (vears)

Sex 5- 15- 25- 35- 45- 55- 65- ¢75 Total

Male 2 4 2 2 2 12
Female 6 9 1 1 1 1 19

Results
Of the 132 patients investigated, four had demon-

strable IgE penicillin specific antibodies and did not
proceed to an oral challenge with penicillin. Three
were women aged 19, 45, and 60 respectively (cases
1-3), and one was a man aged 70 (case 4). One woman
(case 1) gave a history of "a reaction to penicillin when
aged 2," and her serum total IgE concentration was
greater than 2400 [tg/l; another (case 2) gave a similar
history and had a serum total IgE concentration of 223
[tg/l; and the third (case 3) (serum total IgE concen-
tration 660 [tg/l) gave a rambling history of reactions to
drugs including penicillin and lignocaine. The fourth
patient (case 4) (serum total IgE concentration >2400
[tg/l) had developed urticaria after having received
cofluampicil (Magnapen) for leg ulcers. The remaining
128 patients were given oral penicillin with no ill
effects.

Discussion
It is accepted that penicillin allergy is overdiagnosed

and that 10% of hospital patients give some record of a
reaction to penicillin.4 One of us (SJS) has run an
allergy clinic for over 20 years, to which patients who
claim they are allergic to penicillin are sometimes
referred. Their story is commonly of a childhood
episode when, after penicillin had been prescribed, a
rash or headache developed and the doctor subse-
quently changed the antibiotic in case the patient was
allergic to penicillin: a reasonable precaution, although
the symptoms probably stemmed from the infection.'
This story had always been mentioned to any doctor
subsequently, and none had been prepared to prescribe
penicillin, again a reasonable precaution.
For some patients the spectre of penicillin allergy

has deprived them of an otherwise desired treatment.6
The usual skin tests, using major determinants
(benzylpenicilloyl polylysine) and minor determinants
(benzylpenicillin) of penicillin allergy as prick and
intradermal procedures, are not feasible in general
practitioners' surgeries, especially as the intradermal
tests carry a small but definite risk of severe reactions.
Skin tests using major and minor determinants correlate

well with radioallergosorbent tests with benzyl-
penicilloyl and phenoxymethylpenicilloyl, and sig-
nificant allergy may be reliably excluded or confirmed
by using both tests."9
The recurrence of symptoms when a drug is

readministered provides the best evidence of a causal
relation.'0 The patient's agreement is essential, and
drug challenges are contraindicated if a progressive
response may occur. Giving a patient the drug with no
subsequent adverse reaction is a most effective form of
reassurance, but standard resuscitation services must
be available during a challenge; which, for practical
purposes, will be in hospital. Five of the patients with a
negative challenge result subsequently had oral penicillin
and one had intramuscular treatment, without any ill
effect. General practitioners are advised to prescribe
oral penicillin and, if available, to choose a colourless
formulation. "

There is no absolutely reliable approach to identifying
patients at risk of penicillin allergy: a patient might
become sensitised by recent treatment; conversely,
even when there is a recorded history of penicillin
allergy, adults whose reaction occurred many years ago
may no longer be allergic,') although in most cases the
history (while well intentioned) is at fault. In view of
the high incidence of a history of penicillin allergy it is
important that spurious "allergies" are properly dis-
counted with the minimum of time and effort. The
serum radioallergosorbent test to phenoxymethyl-
penicillin and benzylpenicillin is convenient, safe, and
useful as a first line investigation for reactions mediated
by IgE antibody. We caution general practitioners not
to test within three months after a penicillin reaction
and to apply the approach critically to patients who
have a recorded history of anaphylactoid or urticarial
reactions. A few patients may need to be convinced of
their non-allergic state by an oral penicillin challenge at
a clinic, to satisfy them that they have received a dose
similar to that which might be prescribed by their
general practitioner.
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