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Abstract

Allergic drug reactions (ADR) are the third most common
reason for consultation in allergy services. Epidemiological
data are imprecise. Globally, ADR affect 10-20% of hos-
pitalized patients and up to 7% of outpatients. However,
this might be an underestimate due to underreporting, or
an overestimate due to unexplained reactions often being
classified as “allergic”.

Being labeled as “allergic” carries risks for the patient and
concerns for the physician when it comes to drug therapies.
On the one hand, the possibility of anaphylactic shock, but
on the other hand, the use of therapies that are not first
choice treatments and are usually more expensive, have
more side effects and an increased risk of treatment failure.

ADR also increase the costs of medical care due to in-
creased use of emergency services, hospitalizations, sus-
pension of tests and extended hospital stays. Quantification
of the risk of an allergic drug reaction through the medical
history is essential in clinical decision making. However, in
normal clinical practice, this evaluation is generally entirely
subjective. The present revision makes a summary that the
symptoms, diagnosis, treatment and management of drug
allergy and summarize the experience of our group.
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Introduction

A drug allergy, or an allergic drug reaction (ADR),
is an adverse drug reaction that results from a specif-

ic immunologic response to a medication. ADR are the
third most common reason for consultation in allergy
services [1].

Epidemiological data are imprecise. ADR affect 10-
20% of hospitalized patients and up to 7% of outpa-
tients [2]. However, this might be an underestimate
due to underreporting, or an overestimate due to unex-
plained reactions often being classified as “allergic” [3].
In the Spanish Alergoldgica 2015 epidemiological study
of ADR the diagnosis remained as suspected in 39.2% of
active principles [1].

This carries risks for the patient. On the one hand,
the possibility of anaphylactic shock: 13% of cases are
due to drug allergies [4]. On the other hand, the use of
therapies that are not first choice treatments and are
usually more expensive [5], have more side effects and
an increased risk of treatment failure [6-10]. ADR also
increase the costs of medical care due to increased use
of emergency services, hospitalizations suspension of
tests and extended hospital stays [6-10].

Assessment by an allergy specialist is crucial since it
allows a diagnosis to be reached in some cases and al-
lergies to be ruled out in most patients. Complementary
tests include skin tests and laboratory analysis. Howev-
er, the sensitivity of these diagnostic methods is not op-
timal and, in any case, the definitive test to establish or
exclude the diagnosis is a controlled exposure test [11].
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This may be expensive, time consuming and potentially
dangerous, but is usually necessary, as no sensitization
to the drug involved is found in two-thirds of patients
with suspected ADR [11].

The clinical history is essential when deciding wheth-
er to submit patients to controlled drug exposures. Such
testing is necessary to rule out sensitization but can be
costly and has some risks [12,13].

Quantification of the risk of ADR by the medical his-
tory is vital to decision making by the allergy consultant,
and to provide criteria for other physicians to refer the
case to a specialist. It may also allow an estimate of the
accuracy of suspected diagnoses. The present revision
makes a summary that the symptoms, diagnosis, treat-
ment and management of drug allergy and summarize
the experience of our group [14,15].

Management of Drug Allergy

An allergic reaction can occur when the immune sys-
tem overreacts to a harmless substance, in this case a
drug, which triggers the allergic reaction. Sensitivities
to drugs may produce similar symptoms, but do not in-
volve the immune system. Adverse reactions to drugs
are common, but everyone responds differently. One
patient may develop hives when taking a certain med-
ication, while another person on the same medication
may have no adverse reaction. Only 5-10% of these re-
actions are due to an allergy response. The chances of
developing an allergy are higher when the medication is
taken frequently or when is rubbed on the skin or given
injection, rather than taken by mouth [16].

It has been postulated that, unlike other allergic dis-
eases, genetic influences are not so important in the
case of ADR and that sensitization is principally due to
exposure [17].

Certain medications are more likely to produce al-
lergic reactions than others. The most common are:
antibiotics, the most prevalent penicillin and into these
group the amoxicillin. The second group is aspirin and
non-steroidal anti-inflammatory drugs as Ibuprofen and
metamizole. The third group includes chemotherapy
and monoclonal antibody therapy [13,14,18,19].

NSAIDs are the drugs most commonly implicated in
studies on hypersensitivity reactions, followed by beta-
lactamics antibiotics [20]. However, after adjustment
for the variable “pharmacological class” Betalactamics
were the major cause of allergies. The estimated pro-
portion of true allergic reactions was 32% for Betalac-
tamics and less than 17.4% for NSAIDs [21].

In our series there was a majority of females. However,
the difference between sexes with respect to confirmed
diagnoses was not significant after adjusting in the multi-
variate analysis. This suggests there may be a considerable
number of undiagnosed ADR in the general population,
principally in males who have not sought consultation.

Miguel-Rodriguez et al. Int J Aller Medications 2018, 4:032

The latency period can be divided into three cate-
gories, “immediate” (occurred in the first hour), “late”
(occurred later), and “unknown” (the patient did not re-
member the time elapsed).

Quantification of the risk of ADR by the medical his-
tory is vital to decision making by the allergy consultant,
and to provide criteria for other physicians to refer the
case to a specialist. It may also allow an estimate of the
accuracy of suspected diagnoses.

Symptoms of Drug Allergy

Adverse reactions to drugs range from stomach ache
with aspirin or diarrhea and hair loss with cancer che-
motherapy or to upset stomach or diarrhea from anti-
biotics [3]. For example, ACE (angiotensin converting
enzyme) inhibitors for high blood pressure, can produce
cough or facial and tongue swelling. In many cases, it
can be difficult to determine if the reaction is due to
the medication or something else. This is because your
symptoms may be similar to other conditions. It is fre-
quently blamed the symptoms to medication that to
foods allergens consumed by the patient in the same
day. In our Hospital, the diagnostic panel we used in
testing drug allergy include also drug excipients (soy,
lactose, cornstarch..) and foods. It is very frequent than
Ibuprofen acts as cofactor in Anisakis simplex allergy,
for example.

The most frequent types of allergic symptoms to
medication are: Swelling, such as in the face, skin rash-
es, hives, itching and respiratory problems.

Anaphylaxis is a resinous allergic response that in-
volves swelling, hives, lowered blood pressure, and in
severe cases, shock. If anaphylactic shock is not treat-
ed immediately, it can be fatal. A major difference be-
tween anaphylaxis and other allergic reactions is that
anaphylaxis typically involves more than one system of
the body.

Anaphylaxis requires immediate medical attention
because the result can be fatal. The election treatment
is epinephrine. Patients with anaphylaxis should be
trained in auto-injectable epinephrine.

Diagnosis of Drug Allergy

Suspected diagnoses were more common than con-
firmed diagnoses [3]. This, together with the supposed
prevalence of ADR, suggests that over-diagnosis is a
public health problem. This is probably due to classifi-
cation bias among professional observers, i.e., clinical
variability due to differences in the medical history,
the observation of patients and their diagnostic and/or
therapeutic classification.

There are principal things to know: A description of
the symptoms, when these began, how long the symp-
toms lasted and any other medications (and food) taken
during this time, including over-the-counter drug and
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illicit drugs. A history of reactions to different medica-
tion, or a serious reaction to a drug ought to be studied
by an allergist, that has specialized training and experi-
ence to diagnosis the problem and help the patients to
develop a plan to protect him in the future.

We comment the anamnesis and diagnosis difficul-
ties later.

Treatment of Drug Allergy

The first treatment after suspect that a drug allergy
has occurred is to call the physician. If the symptoms are
severe, seek medical help immediately [1-3].

An anaphylactic reaction requires immediate med-
ical attention because the result can be fatal. In most
cases of adverse reactions, the physician can prescribe
and alternative medication. The drugs more often used
to treat drug allergy are antihistamines, corticoids and
epinephrine. Standardized allergy testing is available for
all the drugs and may be followed by an oral challenge
in the clinic. Such testing provided a high degree of re-
assurance that penicillin and like medicines can be tol-
erated in the future.

When no alternative is available and the medication
is essential, a desensitization procedure to the medica-
tion may be recommended. This involves gradually in-

troducing the medication in small doses until the thera-
peutic dose is achieved.

It is very important that the physician, dentist and
pharmacy are kept current regarding possible drug al-
lergies. This will help determine which medications
should be avoided.

Our Experience in Diagnosis of Allergic Drug
Reactions

We performed an observational study in which 696
active principles, corresponding to 466 patients aged >
14 years attending the Allergy Service of our University
Hospital during a year, were included. Simple binary lo-
gistic regression was used to determine associations be-
tween variables from the medical history and the final
diagnosis confirmed/ruled out [2].

The variables studied were sex, age at the time of
reaction, relatives with allergic diseases, personal his-
tory of allergic disease, personal history of drug allergy,
chronic disease, chronic treatment, skin tests to aeroal-
lergens (pollen, mites, dander, mold), skin test to food
allergens (flour, egg, milk, fish, fruit, nuts, legumes), IgE
total value higher or lower than the IgE median of 60
found in our sample (IgE60), number of drugs assessed,
time to assessment, referring service, emergency room

H Not ADR I Confirmed ADR

626 active principles evaluated

B Suspected ADR M |dyosincratic Reaction

Figure 1: Of the 626 active principles finally evaluated, ADR was ruled out in 58.1% and confirmed in 13.4%, while 26.4%
remained as suspected in the remaining 2.1% of cases, a diagnosis of idiosyncratic reactions to NSAIDs was made.
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visits, hospitalization, specific drug to be assessed, route
of administration, number of doses, clinical manifesta-
tions, duration of episode, latency period between ex-
posure and reaction, number of episodes, and previous
tolerance.

Various categories may be established. Confirmed
diagnosis: when skin tests, specific IgE test or controlled
exposure to the drug are positive. Diagnosis ruled out:
When the controlled exposure test is negative. Suspect-
ed diagnosis: Suspected according to the medical his-
tory but no controlled exposure test is performed. The
drug is withdrawn and an alternative drug is usually
tested. Non-steroidal anti-inflammatory drugs (NSAIDs)
often result in idiosyncratic reactions that are clinical-
ly very similar to allergic reactions. Therefore, two fur-
ther categories can be established. Confirmed diagnosis
of idiosyncratic reaction: when there is a positive oral
controlled exposure test to aspirin, and Suspected diag-
nosis of idiosyncratic reaction: suspected according to
the medical history, but no controlled challenge test is
performed.

Variables useful in predicting a final diagnosis of al-
lergic drug reaction were: age, sex, drug class, number
of active principles, time to the reaction, number of dos-
es, clinical presentation suggestive of allergic disease,
and time to medical consultation. More than one sus-
pected active principle was studied in 57.7% of patients.
Of the 626 active principles finally evaluated, ADR was

ruled out in 58.1% and confirmed in 13.4%, while 26.4%
remained as suspected (Figure 1). In the remaining
2.1% of cases, a diagnosis of idiosyncratic reactions to
NSAIDs was made and confirmed by a controlled expo-
sure test. With respect to the type of drug, 244 (39%)
were NSAIDs, 172 (27.5%), penicillin antibiotics, and 210
(33.5%) other drug classes (other antibiotics 11.4%, an-
esthetics 3.5%, corticosteroids 2.9%, opiates 2%, proton
pump inhibitors 1.6%, radio contrast agents 0.4%, other
drug classes 11.8% (Figure 2).

A case with a high probability of being confirmed
as an ADR in the consultation would be an elderly man
(e.g. 80 years) who reports a reaction involving only one
active ingredient and which occurred within the first
hour after exposure, with the consultation being made
within the first year after the reaction, and with the ini-
tial dose of treatment being clearly suggestive of ADR,
and the active principle being a betalactamics. True ad-
verse drug reactions were estimated to occur in 20% of
active principles.

Anaphylaxis was confirmed in only 1 active principle
of all sample, by skin test, and had a high pretest score.
However, non-allergic reactions could only be ruled out
in 52.2% and 40% of active principles had a low proba-
bility pretest, 10% or less.

In summary, the use of mathematical models could
greatly improve the discriminatory capacity of the med-
ical history. The suspected diagnosis made by an aller-

Type of drug involved in ADR

300

250

200

150

100

50

NSAIDs Penicilin

m Other Atibiotics Anesthesics

Other drugs

Corticosteroid M Opiates

M Proton pump inhibitors B Radio Contrast agents B Other

Figure 2: With respect to the type of drug, 244 (39%) were NSAIDs, 172 (27.5%), penicillin antibiotics, and 210 (33.5%) other
drug classes (other antibiotics 11.4%, anesthetics 3.5%, corticosteroids 2.9%, opiates 2%, proton pump inhibitors 1.6%, radio
contrast agents 0.4%, other drug classes 11.8%.
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gist does not add value to prior suspected by the gener-
al doctor. The mean are 4 visits to reach a diagnosis. It is
estimated that up to 40% of the active ingredients could
be ruled by provocation test in an initial consultation,
only with the evidence of the medical history.

Utility of Component Resolved Diagnosis (CRD)
in lllicit Drugs Hypersensitivity

Illicit drugs can cause allergic sensitization in some
drug abusers and atopic patients. We have used compo-
nent resolved diagnosis (CRD) wit microarrays (Immu-
noCAP® and ISAC®, Thermo Fisher, Uppsala, Sweden) in
patients with response to cannabis sativa and cocaine,
diagnosed after positive bronchial challenges [22,23].

The CRD confirmed positivity to lipid-transporter
proteins (LTPS), associated to severe symptoms. These
reports suggest than cannabis sensitization may be me-
diated by 2 mechanisms, cross-reactivity (mainly with
LTPs and thaumatin-like protein), and exposure-related
de novo sensitization. LPTS sensitize primarily through
the airways. We characterized the molecular sensitiza-
tion profile of the diagnoses patients with primary can-
nabis allergy, who experienced asthma after cannabis or
cocaine handling or smoking.
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