
ABSTRACT 

Background: Delayed reactions with betalactam
antibiotics are a very common reason for consulta-
tion and a matter of numerous publications.

Objective: To demonstrate that delayed reactions
occurring during treatment with betalactam antibi-
otics are not reproduced in a high percentage of the
patients, when making drug challenge.

To analyse the characteristics of people showing
this type of reaction.

Methods: We included in our study all the patients
who came to our Allergy Department during one year
(2004), with a clinical history of delayed reaction
(> 72h) to betalactams. Skin prick tests (SPT), intra-
dermal tests (IT) and patch tests were carried out,
followed by simple blind placebo controlled drug
challenge (SBPCDC) at hospital and home treatment
with betalactams.

Results: We studied 23 patients (12 men and
11 women), average age 23.4 years old. SPT and
patch test were negative in all patients. Only one pa-
tient showed positive IT tests, and allergic reaction

was only reproduced in two patients; 76 % tolerated
the drug involved in supposed allergy.

Conclusions: Simple blind oral challenge with im-
plicated drug followed by home treatment is required
for a conclusive diagnosis of allergy in patients with
delayed reactions to betalactams.

Key words: Drug allergy. Betalactams. Delayed-type.
Penicillins, SBPCDC.

INTRODUCTION

Diagnosis of delayed-type reactions after treat-
ment with betalactams, in particular Penicillins, con-
tinues to be a matter of numerous publications.

Allergic reactions to Penicillins have always been
classified as immediate reactions (these occurring in
the first hour after being administered); accelerated
reactions (occurring between 1-72 hours) and de-
layed reactions (occurring after 72 hours)1. By gener-
al consent, they have been classified as Immediate
(they occur during the first hour after the administra-
tion) and non-immediate (they would include both ac-
celerated and delayed).

In delayed reactions, the immunological mecha-
nism responsible is not totally known. Some studies
point out that these types of reactions correspond to
type IV reactions, measured by T cells2, which makes
diagnosis difficult. Clinical symptoms included with-
in the delayed reactions range from skin symptoms:
urticaria and maculopapular exanthema or rash, as
the most frequent, to syndromes with an important
systemic affectation.
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In clinical practice we have the impression that de-
layed skin reactions following the administration of
betalactams are not reproduced in a high proportion
of cases. We performed this study with the aim of
analysing the reproducibility of the delayed reactions
to betalactams, gathered through clinical history in
our out-patients clinic.

In order to make a correct diagnosis and check the
reproducibility of these type of reactions, we fol-
lowed the diagnostic algorithm proposed by Romano
et al3 including skin prick tests, intradermal test,
patch tests and a SBPCDC.

MATERIAL AND METHODS

Selection of patients

All the patients who attended our Allergy depart-
ment during one year (2004) with a history of delayed
reaction (> 72 h) to betalactams were included in the
study.

Skin tests

Prick and intradermal test4

We performed skin prick tests (SPT) on all patients,
with the following agents: Penicillin (100,000 UI/ml),
Benzylpenicilloyl polylysine (PPL) and minor determi-
nants (MDM) (1.2 ml, dilution 1/10 of commercial
preparation, supplied by Diater laboratories), amoxi-
cillin (AX) (200 mg/ml), ampicillin (AMP) (200 mg/ml)
and Cephalosporin (200 mg/ml) and in one of them,
also cloxacillin (CLOX) (200 mg/ml) since it was the
drug involved, considering positive the reactions of
more than 3 mm in diameter. Histamine was used as
a positive control (10 mg/ml), and as a negative con-
trol, a saline solution was used.

For intradermal tests (IT), the concentration was of
1000 UI/ml for Penicillin, PPL and MDM (1.33 ml, di-
lution 1/100) and 20 mg/ml for the rest, considering
positive a papule of more than 5 mm after 15-20 min-
utes of its application in the early response, and
48 hours in the delayed response. Histamine was
used as a positive control (1 mg/ml) and as a negative
control, a saline solution was used.

Patch test

This was performed with the same agents as above
at a concentration of 5% in Vaseline (weight/volume),
applied on the back and read after 48 and 96 h.

In vitro tests

Specific IgE to penicillin, amoxicillin, ampicillin and
cephalosporine were assessed by CAP system (Pha-
dia) in those patients with a reaction onset after 72h
of starting treatment, but less than 2 hours from the
intake of the last dose, in order to exclude the possi-
bility of an IgE mediated mechanism.

Challenge test 

Patients with negative cutaneous and in vitro test
were challenged with the involved drug by means
of simple-blind placebo-controlled drug challenge
(SBPCDC). On the first day, a placebo challenge in
several doses was performed. On the second day,
the drug involved was administered reaching thera-
peutic doses, starting with an initial dose of 25 mg,
followed by 50, 175 and 250 mg, with intervals of
30 minutes (accumulated dose 500 mg). In paedi-
atric-age patients, the dose was adjusted according
to age and weight.

If the SBPCDC was negative, the patient under-
went home treatment with the involved drug with
the same reported dose and schedule.

Ethical approval

All patients were verbally informed about the pro-
cedure, and signed a written informed consent. This
informed consent was approved by the Hospital Sci-
entific Ethics Committee, and it is periodically re-
vised. This type of drug allergy study is part of our ha-
bitual work at the Allergy Department.

RESULTS

We studied 23 patients (12 men and 11 women)
with an average age of 23.4 years (ranging 0.8 to
70 years old). In most patients (15) the adverse reac-
tion had occurred throughout the year prior to the
study. The involved drug, according to reported clini-
cal history, was amoxicillin-clavulanic in 11 patients
(47.8 %), AX in 10 patients (43.4 %) cloxacillin in
1 patient (4.3 %) and penicillin in 1 patient (4.3 %)
(Table I). The different clinical symptoms were ur-
ticaria in 7 patients (30.5 %), exanthema in 11 pa-
tients (47.8 %), angioedema in 2 patients (8.7 %) ery-
thema in 1 patient (4.3 %) and another type of
reaction in 2 patients (8.7 %) (Table I).

SPT were negative in all patients. IT were negative
in all patients except in one of them (patient 12), who
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presented a positive intradermal test with cephalo-
sporine (8 mm), amoxicillin (6 mm) and MDM (5 mm)
in the early response.

In the rest, the IT were negative, both in the early
and delayed reading, including the three patients di-
agnosed with allergy to betalactams, after a positive
challenge (patients 14, 15 and 21).

Patch tests (PT) were negative in all the patients to
whom they were applied (13 patients), including two
patients who were diagnosed with allergy to beta-
lactams after the challenge (patient 15 and 21). On
patient 19, who reported symptoms suggestive of
Fixed Exanthema after administration of amoxicillin,
in two consecutive occasions (diagnosed by clinical
history) both IT and PT were negative.

Specific IgE to betalactams was determined in
14 patients with a negative result (< 0.35 kU/L) in all
of them.

Patients who had presented positive in vitro or in
vivo tests were not challenged due to ethical rea-
sons.

SBPCDC was finally carried out in a total of 21 pa-
tients. On the first day, a placebo was given and no
patient had any adverse reaction. On the second day,
the drug involved was administered reaching thera-
peutic doses, and only one patient reacted (pa-
tient 14), showing intense erythema on face and
neck a few minutes after the first dose administra-
tion.

Home treatment with the involved drug, with the
same reported dose and schedule, was given to the
remaining patients (20), having a negative result on
the SBPCDC (Table II).

Three paptients had a positive home drug chal-
lenge. In two of them the clinical symptoms were re-
produced: exanthema by penicillin (patient 15) after
3 days of treatment, and urticaria by Ax-Clav
(patient 21), but only after 2 days of treatment. The
third patient developed urticaria when the previous
reaction was an exanthema (patient 13).

In conclusion, both the time of appearance and
clinical symptoms were only reproduced in one of
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Table I

Results reported in history: 

Patients’ characteristics and reactions

Patient Age Sex Drug
Latency Type of

time reaction

1 60 M AX-CLAV > 5 d U
2 68 M AX-CLAV 3-4 d O
3 50 F AX-CLAV 4-5 d U
4 44 F AX-CLAV 4-5 d AE
5 9 F AX-CLAV 3-4 d AE
6 5 M AX-CLAV > 5 d EX
7 1 M AX > 5 d EX
8 3 M AX-CLAV 3-4 d EX
9 8 M AX > 5 d EX

10 0,8 F AX > 5 d EX
11 1,8 F AX-CLAV 3-4 d EX
12 1,5 M AX 3-4 d ER
13 27 M AX 3-4 d EX
14 2 M AX 3-4 d EX
15 9 M PENICILLIN 3 d EX
16 19 M AX-CLAV > 5 d EX
17 34 F AX 3-4 d U
18 24 F CLOXACILLIN > 5 d O
19 32 M AX 3-4 d FE
20 18 F AX-CLAV 3-4 d U
21 14 F AX-CLAV > 5 d U
22 70 F AX > 5 d U
23 37 F AX > 5 d U

M: Male; F: Female; Ax: Amoxicillin; Ax-Clav: Amoxicillin-Clavulanic.
Type of reaction: U: Urticaria; AE: Angioedema; E: Exanthema; 
FE: Fixed Exanthema; O: Others; Er: Erythema.

Table II

Results of in vivo tests

Patient ID PT Drug
Hospital Days at Home
reaction home reaction

1 (–) (–) AX-CLAV 5 d
2 (–) (–) AX-CLAV 4 d
3 (–) (–) AX 5 d
4 (–) (–) AX-CLAV 5 d
5 (–) (–) AX-CLAV 7 d
6 (–) (–) AX-CLAV 6 d
7 (–) AX 7 d
8 (–) (–) AX-CLAV 5 d
9 (–) AX 7 d

10 (–) AX 5 d
11 (–) AX-CLAV 5 d
12 POSITIVE
13 (–) AX 5 d U
14 (–) AX ERYTHEMA
15 (–) (–) PENICILLIN 3 d EX
16 (–) (–) AX-CLAV 5 d
17 (–) AX 4 d
18 (–) CLOXACILLIN 5 d
19 (–) (–)
20 (–) (–) AX-CLAV 7 d
21 (–) (–) AX-CLAV 2 d U
22 (–) AX 5 d
23 (–) (–) AX 5 d

Ax: Amoxicillin; Ax-Clav: Amoxicillin-Clavulanic.
Type of reaction: U: Urticaria; AE: Angioedema; E: Exanthema; 
FE: Fixed Exanthema; D: Dyspnoea; O: Others; Er: Erythema.



the patients (exanthema by Penicillin 72 h after treat-
ment, patient 15).

DISCUSSION

In our study, exclusive cutaneous reactions appear
as the most frequent manifestations of non-immedi-
ate reactions after the administration of betalactam-
ic antibiotics and, as in previous studies, aminopeni-
cillins are the most frequent cause for this type of
reactions5.

Besides hypersensitivity reactions, numerous
mechanisms have been proposed as causative for
this type of reactions. Viral infections have been
widely studied6 and bacterial infections have also
been related with their appearance7.

Metabolic factors, immunological and genetic fac-
tors, have been related to delayed cutaneous reac-
tions after the administration of different antibiotics8.

The diversity of the possible ethiologies, as well as
the absence of relation with IgE mediated mecha-
nism, makes it difficult to diagnose patients who pre-
sent this type of reactions.

In recent years, different tests for the diagnosis
of non-immediate reactions have been evaluated. IT
and PT appear in the literature as valid techniques
for the diagnosis of non-immediate reactions after
the administration of penicillins9,10; the sensitivity of
the IT seems to be higher than the PT for the diag-
nosis of non-immediate reactions11, and the results
of the skin test, do not seem to be influenced by the
time interval between the last adverse reaction and
the allergy test3.

Although the importance of IT delayed readings
has been reported in the literature1, none of our pa-
tients had a positive delayed reaction on IT, including
those who had a positive result on SBPCDC.

In view of a positive result in the cutaneous test,
administration of betalactamic antibiotics must be
avoided3, but in a high percentage of patients, with a
reported history compatible with delayed reaction,
we came across a negative result for both tests.

In our study, 13 % of patients with a negative re-
sult for IT and PT presented reactions after adminis-
trating the drug involved again, when following the
same schedule and dose that prompted the reaction.

In patients with a clinical history suggestive of de-
layed allergic reactions due to betalactams, and neg-
ative result in the cutaneous tests, SBPCDC is nec-
essary for a certain diagnosis.

In literature reports, this challenge was proposed
to be developed through a progressive increasing
dose, over several weeks until the therapeutic dose
has been reached, to check the drug’s tolerance3.

In our study, the challenge was performed with
the involved drug, reaching therapeutic doses on the
first day at hospital, under supervision of trained per-
sonnel. Once the absence of immediate reaction had
been confirmed, home treatment was established
with the involved drug, with the same number of
days that had previously produced the reaction.

This criterion has proved to be safe and efficient in
our regular clinical practice, in patients with exclusive
cutaneous symptoms.

To conclude, in those patients with exclusive cu-
taneous manifestations and negative in vitro and in
vivo tests, we propose the administration of the im-
plied drug through SBPCDC until therapeutic dose in
one day at hospital, followed by home treatment
with the same dose and schedule that produced the
reported reaction, as this criteria has proven to be
safe and efficient to establish a definitive diagnosis.
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