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ABSTRACT
Background: Investigation based solely on clinical history background is 
not sufficient to prove drug allergy and may lead to search for more ex-
pensive and potentially less effective alternative drugs. There are too few 
health centers that perform such tests in Brazil. Objectives: The aim of 
the present work was to structure and to systematize a service for in vivo 
drug skin testing in a public university hospital. Methods: The project was 
structured as follows: a) Divulgation about the service among health pro-
fessionals and also among patients; b) Active search for suspicious cases; 
d) Referral to the allergist consultation; c) Performance of skin prick, in-
tradermal and/or epicutaneous tests when requested. Results: Disclosure 
about the service was done through informal talk, workshop, flyers, adver-
tisement. Active search for suspicious cases was done at the Dermatology 
Outpatient Clinics, Walter Cantídio Hospital School, Brazil. Ninety patients 
were evaluated by the allergist, and from these, 68 were submitted to drug 
skin tests. Thirty-five patients out of 68 presented clinical manifestations 
up to 2 h after drug intake and 33, more than 2h after drug intake. The drugs 
most implicated were NSAIDS and β-lactam drugs. Seventy-seven tests 
carried out. For immediate reading, 41 puncture tests and 12 intradermal 

tests were performed. For delayed reading, 24 epicutaneous tests were 
done. Two patients presented positive prick test to dipyrone. Conclusion: 
For implementing an adequate and effective service for drug skin testing, 
technical and practical training of health professionals about drug safety is 
necessary, besides interdisciplinary collaboration and an adequate support 
by the hospital managers.
Key words: Patient Care, Skin drug test, Drug hypersensitivity, Drug  
allergy tests, Public hospital.
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INTRODUCTION
Most adverse drug reactions are type A reactions, dose-dependent, pre-
dictable, including overdoses and pharmacological reactions. The type 
B reactions, on the other hand, comprise 10% of the adverse drug reac-
tions, include drug intolerance, idiosyncratic reactions, hypersensitivity, 
are unpredictable, independent of dose.1 According to the World Health 
Organization, post-marketing drug surveillance should be performed 
taking into consideration the features of each group (e.g., children, new-
borns, pregnant women, elderly population, patients with chronic dis-
eases).2 Drug allergy represents 15% of adverse drug reactions (ADRs), 
being antibiotics and Nonsteroidal Anti-Inflammatory Drugs (NSAIDs) 
most commonly implicated in the reactions.3 Therefore, it is important 
that health professionals may know how to adequately investigate the 
causal relationship between drug and an adverse reaction. On this as-
pect, a detailed clinical history is essential. Moreover, laboratory evalu-
ation is necessary and depends on the suspected immunopathological 
mechanisms. For confirming drug allergy, cutaneous and epicutaneous 
tests are imprescindible tools.4 The positive predictive values of skin tests 
are considered to be very good for penicillin, muscle relaxants, heterolo-
gous sera and enzymes; suitable for vaccines, hormones and opiates; and 
poor or unknown for local anesthetics, sulfonamides, iodinated contrast 
media, NSAIDs and cephalosporins.5 Clinical history should contain 
the following aspects:3 a) Consistency of the patient´s clinical history; 

b) Clinical manifestations; b) Timeline of the drug reaction c) Previous 
contact with the drug d) Personal and familiar background history of 
adverse drug reactions. When clinical manifestations, such as pruritus, 
angioedema and/or urticaria, occur till one hour or some hours after 
the last use of the drug, immune mechanisms derived from immedia-
te hypersensitivity are probably responsible for the reactions. In these 
situations, prick and intradermal (immediate reading) tests are recom-
mended. Provocation tests are the gold standard and should be employed 
after negative intradermal testing. They reproduce the drug reaction, 
regardless of the underlying immune or non-immune mechanisms in-
volved.6 Epicutaneous tests are employed when delayed hypersensitivity 
is suspected. The pharmaceutical form used may be in tablet or liquid 
form and should be diluted in a suitable carrier such as petrolatum (5 
to 30%).7 Immune mechanisms in delayed hypersensitivity may cause 
clinical manifestations such as maculopapular exanthems, fixed drug 
eruption, contact allergic dermatitis, Steven Johnson syndrome or acute 
generalized exanthemous pustulosis. A limiting factor concerning skin 
tests is the lack of information about nonirritating drug concentrations 
and vehicles.6 The provocation test can be used for delayed hypersensiti-
vity only in circumstances in which it is not potentially harmful for the 
patient, e.g. maculopapular exanthema.8 Based on the information men-
tioned above, investigation based solely on clinical history background is 
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not sufficient to prove drug allergy and may lead to search for more ex-
pensive and potentially less effective alternative drugs.9 For implement-
ing an adequate and effective service for drug skin testing, technical and 
practical training of health professionals about drug safety is necessary, 
besides interdisciplinary collaboration and information exchange among 
health centers.2 Confidence among team members is required, mainly 
due to the multidisciplinary responsibilities, and implicates in both indi-
vidual and collective responsibility.10 The central idea of the present work 
was born some years ago because of a research project entitled Clinical 
and laboratory investigation of patients with suspicious drug allergy in a 
tertiary hospital.11 The authors had conducted an active search for suspi-
cious cases of drug allergy among patients attending the Dermatology 
Outpatient Clinics at Hospital Universitario Walter Cantídio/Universi-
dade Federal do Ceará, Brazil. Fifty-five patients with a supposed history 
of drug allergy were selected. At that time, skin tests were not available. 
An allergist, who voluntarily agreed to participate in the study, per-
formed the tests. The dermatologist and the postgraduate Pharmacy stu-
dents were trained to also be able to perform the tests. After the research 
project was concluded the team realized that skin test service should be 
implemented in the clinical routine. The interdisciplinary collaboration 
resulted in new knowledge to the area.12-14 Finally, the goal of the present 
work was to describe the establishment of a service for drug testing in a 
public hospital school. 

MATERIALS AND METHODS
Study design
A descriptive study about an implementation of a drug allergy testing 
service was conducted in the period between 2014 and 2018 at the Der-
matology Outpatient Clinic, Hospital Walter Cantidio/Universidade Fe-
deral do Ceara (HUWC/UFC). The project was approved by the HUWC 
Research Ethics Committee (376.779/13).

Patients
Inclusion criteria: Patients older than 4 years of age with suspected ad-
verse cutaneous reactions assisted at the Dermatology Outpatient Clinic 
(HUWC/UFC). 
Exclusion criteria: Pregnant women, patients with no possibility of drug 
suspension, for instance, those under use of corticosteroid or immuno-
suppressive therapy, or those under use of angiotensin-converting en-
zyme inhibitors and beta-blockers. 

Implementation of the service
Task force group: For the implementation of the service, a multi-profes-
sional group was constituted and comprised medical residents, pharma-
cy students, postgraduate pharmacists, an allergist, a dermatologist, and 
a docent of Immunology. In order to facilitate communication among 
the team members, a virtual group was created; also, monthly meetings 
were organized in order to discuss about the various aspects of the proj-
ect.
Disclosure about the implementation of the service: The following steps 
were done: a) An informal talk was presented every month to the new 
incoming fifth-year medical students and once a year to the dermatol-
ogy residents; b) The patients were informed about the service through 
oral explanation and flyers; c) A one-day workshop was organized to dis-
seminate knowledge about the service. Target audience included physi-
cians, residents, pharmacists, pharmacy and medical students. Medical, 
biomedical and pharmaceutical professionals, including service staff, 
were invited to give lectures on diagnosis and immune mechanisms 
in drug allergy and, also lectures about process, structure and service  
organization.

Attributions of the pharmacist: The responsibilities of the pharmacist 
were implementation of the service for drug allergy test, training of the 
pharmacy students, drug handling, elaboration of the standard operating 
protocols, scheduling of the consultation appointment with the allergist, 
and performance of epicutaneous testing. 
Attributions of the pharmacy students: The pharmacy students were 
trained to actively search for suspicious cases in the waiting room twice 
per week before the dermatology consultation. They were also respon-
sible for explaining the project to the patients and, after informed con-
sent, they should apply a questionnaire adapted from Demoly et al.3 Pa-
tients aged 8 to 17 years old should also agree with the project and sign 
a proper form. The pharmaceutical questionnaire contained information 
concerning the following aspects: a) socio-demographic profile of the 
patient; b) drugs prescribed and over-the-counter medications; c) time-
line of the drug exposure to the event; d) description of the reaction, e) 
background clinical history (Figure 1). 
Attributions of the dermatologist and allergist: The dermatologist was 
responsible for evaluating every patient with suspicious reactions and for 
informing the pharmacist, when an adverse drug reaction may have oc-
curred. Next, an appointment with the allergist should be scheduled. The 
allergist who collaborated voluntarily with the project, should proceed 
with the investigation in order to confirm or to refute the hypothesis of 
drug allergy. Skin testing would be scheduled upon request. The allergist 
was responsible for performing cutaneous tests and for interpreting the 
cutaneous and epicutaneous tests.
Skin drug allergy service: The flowchart of the patient referral to the 
allergy testing service was scheduled as shown in Figure 2. The various 
aspects of the service are described below.
Appropriate room for the service – The skin tests were performed in an 
equipped emergency room. 
Appointment - Appointment scheduling of skin testing was conducted 
(by telephone), taking into account a minimum period of at least six 
weeks after the last contact with the drug. The patient was told to stop us-
ing corticosteroids (up to three weeks before testing) and antihistamines 
(at least 5 - 7 days before testing).6 Three days before the test, the patient 
would receive a phone call to confirm his or her attendance.
Protocols for drug handling - Standard operating protocols for drug han-
dling were established according to described elsewhere.7,15 Good prac-
tices for drug handling are regulated by the Collegiate Board Resolution 
and the National Health Surveillance Agency (ANVISA).16 The Federal 
Council of Medicine in Brazil, in accordance with resolution 1794/06,17 
establishes rules for the use of allergen extracts for diagnostic and thera-
peutic purposes.
Skin test performance and result interpretation - The skin tests were per-
formed according to the literature.7,15,18-20 The puncture (1 drop on the 
forearm surface) and intradermal skin tests (volumes 0.03 mL - 0.05 mL 
applied with the aid of a syringe) were read after 20 minutes. Histamine 
was the positive control and 0.9% saline, the negative control. Intrader-
mal tests were done upon negative result of the prick test. In the case of 
the epicutaneous test, drugs were dissolved to achieve 10% in petrola-
tum. Afterwards, they were applied to the patients´s using Finn Cham-
bers chambers mounted on adhesive tapes (Scanpor®). Reading was done 
after 48h, 72hr and 96hr.
Upon positive result – The patient with a positive result would be in-
formed and would receive a card identification and also a folder inform-
ing about other drug alternatives. An ADR notification form21 would 
be filled by the physician or the pharmacist and sent to the Centro de 
Farmacovigilância do Ceará (CEFACE). After, it would be forwarded 
through the on-line system to the Agência Nacional de Vigilância da 
Saúde (ANVISA).
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Customer satisfaction: Survey questions were applied in order to evalu-
ate the quality of the service, using a 5-category Likert scale22 to analyze 
the responses.

RESULTS
One hundred forty-five patients joined the project, but only 90 patients 
were evaluated by the allergist. The others were excluded from the study 
by some reasons, such as not being present after three attempts for 
scheduling the appointment. From those evaluated by the specialist, 68 
patients (75.5%) presented suspected drug allergy. Twenty-two patients 
(24.5%) were excluded by the allergist based on the following aspects: 
a) The patient was allergic to multiple NSAIDs (in this case, alternative 
therapeutics were suggested); b) The patient could not interrupt the use 
of corticosteroid and/or antihypertensive drugs; c) The patient was re-
exposed to the drug without any evidence of hypersensitivity reaction; d) 
The patient presented confounding factors (e.g., viral infection or other 
co-morbidities); e) The chronology of the reaction did not correlate with 
the patient’s clinical history.
Thirty-five patients presented clinical manifestations up to 2 h after drug 
intake (51.5%) and 33, more than 2h after drug intake (48.5%). NSAIDS 
were the probable causing agents in 24 out of 35 patients (68.6%) in im-
mediate adverse reaction and in 7 out of 33 patients (21.2%) in delayed 
adverse reaction. bhirty-five patients presented clinical manifestations 
up to 2 h after drug intake (51.5%) and 33, more than 2h after drug in-
take (48.5%). NSAIDS were the probadverse reaction. Clinical manifes-
tations mentioned by the patients who suffered of immediate reactions 

were air distress, redness, itching, flushing, swelling of lips, throat, eyes. 
Clinical manifestations mentioned by the patients who suffered of de-
layed reactions included redness, flushing, blisters, contact dermatitis.
Seventy-seven tests were carried out as follows: For immediate reading, 
41 puncture tests and 12 intradermal tests were performed. Intradermal 
testing should be done only upon negative result of the puncture test. For 
delayed reading, 24 epicutaneous tests were done. In regard to the prick 
tests, two patients presented positivity for dipyrone what confirmed drug 
allergy. All the intradermal tests done resulted negative. In regard to the 
epicutaneous testing, all the results were negative (Table 1). 
Customer satisfaction regarding the allergy testing service has also been 
assessed. Ninety patients were interviewed and as mentioned in Table 2, 
in general, they stated very positively about the service. More than 50% 
of them were very satisfied with the service proposal, quality of care, 
place of service, among other points. 

DISCUSSION 
Drug allergy is an area that has achieved significant new scientific knowl-
edge in the last 18 years, and several factors have been described that 
may contribute to its occurrence, for instance, age, sex, simultaneous use 
of several drugs, alcoholism, HLA haplotype, drug metabolism, among 
others.23 For confirming drug allergy, diagnostic tool is necessary; none-
theless, although there are several protocols that have not been validated, 
there is still a vast literature that makes one’s task much easier for per-
forming the tests and for selecting which drugs can be tested.1,5-9,15,18-20

Table 1: Suspicious drugs, clinical manifestations, time of the reaction, type of skin test, and results of the skin tests.

Drug (s) N (%) Clinical manifestations
Time of the 

reaction
Test applied Results

Paracetamol 1 (3,6%) Air distress / heat / dark 
spots < 2 hrs Prick test Negative

Sulfamethoxazole + 
trimethoprim

Sulfamethoxazole + 
trimethoprim

2 (7,2%)

1(3,6%)

Redness / flushing / dark 
spots / blisters

Air distress/redness/ 
swelling of the lips

> 2 hrs

< 2 hrs

Epicutaneous test

Prick test

Negative

Negative

Dipyrone

Dipyrone

Dipyrone

Dipyrone

7 (25%)
4 (14%)

1 (3,6%)

1 (3,6%)

2 (7,2%)

Redness /breathlessness/
swelling of the lips/ 

tingling / throat swelling
Redness/ eyes swelling/ 

flushing

Redness/itching

dark spots/ blisters/
redness

< 2 hrs
< 2 hrs

< 2 hrs

> 2 hrs

> 2 hrs

Prick test
Prick test/Intradermal

Prick test

Epicutaneous test

Epicutaneous test

Positive (one)
Negative/
Negative

Positive

Negative

Negative

Ketoprofen 1 (3,6%) Eye swelling < 2 hrs Prick test Negative

Diclofenac 3 (11%) Eye swelling/ redness/ 
flushing < 2 hrs Prick test

Negative

Ibuprofen 1 (3,6%) Redness / itching > 2 hrs Epicutaneous test Negative

Acetylsalicylic acid 4 (14%)

Eye swelling / redness 
/ swelling of the eyes 
/ itching/ flushing / 

swelling of the throat / 
tingling

< 2 hrs Prick test Negative
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Figure 2: Flowchart of patient referral to the allergy testing serviceFigure 1: Patient data Sheet

Table 2: Customer satisfaction in respect to the allergy testing service.

Question Level of satisfaction (%)

Service provided Very satisfied (95)

Attention by health professionals Very satisfied (97)

Location of service Very satisfied (71)

Opening Hours Very satisfied (68)

Cleaning and hygiene Very satisfied (63)

Guidance provided Satisfied (87)

Waiting time to perform the test Satisfied (71)

A study conducted in 22 allergy units in 11 Latin American countries 
among them, Brazil, showed that 15% of the population had already pre-
sented at least one hypersensitivity reaction in life due to re-exposure 
to drugs to which they were sensitized.24.25 Too few health centers that 
perform drug skin tests are available in Brazil.26,27 
In general, there is not a team of professionals but only the allergist, who 
is responsible for all steps of the process, that is, patient diagnosis, drug 
handling, skin test performance and interpretation, ADR notification. 
On the contrary, multidisciplinary collaboration is the hallmark of our 
present work. In order that this type of project could be successful, we re-
alized that it was imperative that the service should be implemented by a 
task force group comprised by health professionals from different areas, 
including pharmacists, dermatologists, allergists, basic immunologists, 
nurses, undergraduate students. 
The service performed 77 tests in 68 patients with suspected drug allergy. 
In 2 patients it was possible to confirm drug allergy to dipyrone. In the 
circumstances that both the prick and intradermal tests were negative, it 

was recommended that provocation tests could be performed. Unfortu-
nately, they could not be performed due to lack of structure within the 
hospital, especially in regard to the unavailability of beds in intensive 
care units and also due to the lack of an allergist in the hospital staff. 
According to Chiriac and Demoly27 the provocation test is considered 
the gold standard reference for confirming drug allergy. It presents high 
sensitivity, but it is necessary to be performed in hospital environment, 
with proper emergency equipment and under the supervision of a medi-
cal staff in order to avoid serious events.
The questionnaire of satisfaction revealed that the patients believe that 
the service of drug allergy testing is necessary and relevant. According to 
Travassos et al.28 a specific service depends on individual and collective 
necessity. A service may be classified into four dimensions: political, eco-
nomic, technical and symbolic. There are some variables that can be used 
for evaluating a service (e.g., access, accessibility, functional adequacy, 
financial ability and acceptability). Our service demonstrated a direct be-
nefit to the patients, due to their low cost, good accessibility, safety, and 
usefulness for clinical approach.
It is important to remind that although the participants of the study were 
aware about the necessity of establishing a drug allergy testing service at 
a university hospital, it is a difficult task to convince hospital managers 
that is worthwhile that the service be available for the clinical routine 
and not only for academic research. In this regard, it is necessary that 
they be aware of the importance about investigating drug allergy. The 
implementation of the service faces another huge obstacle that is the lack 
of an allergist in the hospital staff.
In order to evaluate the situation of an allergy service in a community 
in Madrid, Dominguez-Ortega et al.29 highlighted the following positive 
aspects: Proximity between hospital centers and specialists and existing 
tradition of an academic and research practice of the professionals in-
volved. Among the negative points, there was lack of knowledge among 
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managers about the necessity of an allergist and an increase in the preva-
lence of allergic diseases without an adequacy of resources to treat them. 
In regard to our proposal, after our project had been concluded, it was 
not implemented in routine service of the Hospital Universitário Walter 
Cantídio because of the reasons discussed earlier. Nonetheless, we were 
invited to cooperate in the allergy outpatient service, Hospital Infantil 
Albert Sabin, HIAS, Fortaleza, Ceara, Brazil. The partnership was suc-
cessful and the first results have been described elsewhere.30 

CONCLUSION
The implementation of a service of drug skin test at a hospital school is 
facilitated when a multidisciplinary team is consisted of health profes-
sionals and academic students that work altogether. The patients them-
selves recognize the importance of such a service. There is a challenge, 
however, to convince hospital managers about the relevance of investi-
gating drug allergy. There are several arguments that can be stated about 
the importance of such a service, as follows: a) Greater safety in prescrib-
ing; b) Reduction of hospital costs caused by unnecessary re-exposures 
and/or exchange for high-price drugs with lower effectiveness.
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