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Abstract  
Objective: Characterization of the adverse drug reactions (ADR) reported by the immunoallergology department (IAD), Centro 
Hospitalar de São João (Porto), to the Northern Pharmacovigilance Centre (NPC). 
Methods: An observational, descriptive and retrospective study was conducted, based in a spontaneous report system. Participants 
were all the patients from the IAD, with suspected ADR, reported to NPC by specialists after the study was completed. 
Results: Studied population had a median age of 41 years, with the predominance of the female gender (73.2%). Allergic rhinitis and 
asthma were the most frequent comorbidities. All studied ADR were type B, 89.6% were serious, 86.4% unexpected and 2.6% 
associated with drugs that presented less than 2 years in the market. The most represented drug classes were the non-steroidal anti-
inflammatory drugs (NSAIDs) (52.6%) and antibiotics (25.2%). Skin symptoms represented 61.2% of the reported complaints. About 
52.9% of these ADR occurred in less than one hour after intake. The most frequent ADR treatment at the time of the reaction was drug 
interruption (86.2%), followed by the prescription of anti-histamines (42.2%). 
Conclusions: Reported ADR to NPC by the Drug Alert Unit were mainly serious, unexpected, associated with NSAIDs and antibiotics and 
related with marketing authorization medicines older than two years. These results could be very useful to develop strategies to 
prevent the clinical and economic consequences of ADR. 
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INTRODUCTION 

The awareness that “any substance that is capable of 
producing a therapeutic effect can also produce unwanted 
or adverse effects”, is the foundation of the adverse drug 
reaction (ADR) concept.1 The World Health Organization 
(WHO) defines ADR as “a response to a medicine which is 
noxious and unintended, and which occurs at doses 
normally used in man”.2 The European directive 
2010/84/EU states that the definition of ‘adverse reaction’ 
should be amended to ensure that it covers noxious and 
unintended effects resulting not only from the authorised 
use of a medicinal product at normal doses, but also from 
medication errors and uses outside the terms of the 
marketing authorisation, including the misuse and abuse of 
the medicinal product.3 

ADR are a worldwide public health problem. The incidence 

of ADR as cause of hospitalization ranges between 1% and 
5,3%.

4,5
 In a meta-analysis of prospective studies from USA 

hospitals, in hospitalized patients the incidence of serious 
ADR was 6,7% and fatal ADR was 0,32%, placing ADR 
between the fourth and sixth cause of death.6 It has been 
estimated that approximately ADRs cause 197,000 deaths 
annually throughout the EU.7,8 In general population, fatal 
ADR can represent the seventh death cause.9  

According to drug-induced allergies, there are some 
studies, related to specific drugs10 or to specific age 
groups11 concluding that reported allergic reactions should 
be further explored. The ADRs clinical, economic and public 
health consequences enhance the need to persist with 
pharmacoepidemiologic studies and pharmacovigilance 
systems. Drug hypersensitivity reactions are typically 
unpredictable and potentially life-threatening. They may 
cause or prolong patient’s hospitalization, and may 
constraints future therapeutic options.12 

In this context, we conducted a pharmacoepidemiologic 
study aiming to characterize the ADR reported by the 
Immunoallergology Department (IAD) of the Centro 
Hospitalar de São João (Porto) to the Northern 
Pharmacovigilance Centre (NPC) that deals particularly with 
evaluation of possible drug hypersensitivity reactions (DHR 
after suspicion of an allergic reaction. 

 
METHODS 

A pharmacoepidemiologic retrospective study was 
conducted, descriptive and based in a spontaneous ADR 
report system. 
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Participants 

All patients from the IAD of Centro Hospitalar de São João 
(Porto) with reported ADR by the IAD to the NPC were 
included in the study. These reported ADRs have one 
feature in common. All were previously considered 
compatible with a drug hypersensitivity reaction (DHR), 
with the suspicion of an allergic reaction and reason why 
the patients were referred to the IAD of the Centro 
Hospitalar de São João, for further study. 

In order to achieve the study objectives, the extracted data 
were organised in two different groups of variables: 

1. Patient characterization:  Age, gender, and co-morbidities 
(asthma, rhinitis, dermatitis, chronic urticaria, food allergy, 
latex allergy, house dust mite allergy, hymenoptera allergy, 
pollen allergy, ADR history associated with surgical acts, 
and ADR history associated with complementary diagnostic 
exams). 

2. ADR characterization:   

 Seriousness: according to the Guidelines on 
Pharmacovigilance for Medicinal Products for Human 
Use, a serious ADR is any occurrence that causes: 
death; can be life threatening; requires hospital 
admission or causes delay in hospital discharge or 
results in persistent or significant disability/incapacity 
and congenital anomalies.11 

 Expected vs unexpected: according to the same 
Guidelines, unexpected ADR are the ones partially or 
totally not described in the summary of products 
characteristics.13 Expected ADR are the ones totally 
described in the summary of products characteristics. 

 Recent placing on the market: the threshold of 2 years 
was established for the characterization of recent 
placing on the market. This limit considered the 
community regulation14 for semiannual drug safety 
reports during the first 2 years of market authorization. 

 Drug class: drugs suspected of ADR were classified 
according with the pharmaceutical classes, referred in 
the summary of products characteristics, and then 
aggregated in accordance with common characteristics 
(e.g., beta-lactams, macrolides and quinolones form 
the class of antibacterials). 

 ADR characterization: described according with the 
Medical Dictionary for Regulatory Activities (MedDRA) 
terminology. Symptoms were grouped in accordance 
with the body system. 

 

 Time elapsed until ADR: the time between drug 
administration and the occurrence of the first 
symptom(s). Data were then grouped in immediate 
and non-immediate ADRs. Immediate ADR were those 
occurring within the first hour after the last drug 
administration, and the non-immediate occurred more 
than one hour after the last drug administration.15-17   

 ADR duration: time between the first ADR symptom(s) 
and to-tal remission of symptoms.  

 ADR treatment: the treatment interventions studied 
were: drug withdraw; adrenalin administration; anti-
histamines; corticosteroids and non-steroidal anti-
inflammatory (NSAIDs) administration. 

 Drug reintroduction: re-administration of the 
suspected drug after the reported ADR episode.  

An ADR recurrence was considered, when the adverse 
event was reproducible with the drug reintroduction. 

Data collection and analysis 

Data were collected from the report forms sent to the NPC 
by the IAD, between the 1st of January 2006 and the 31st 
of December 2010. The descriptive statistical analyses were 
performed using the software SPSS version 20.0. 

 
RESULTS  

Between January 2006 and December 2010, among the 
patients followed in the Drug Alert Unit, 117 developed 
ADR originating 125 reports to the NPC. 

The patients’ median age was 41 years, ranging from 8 
months to 78 years of age, and 72% were female (Table 1). 
In total, 25.7% of participants had no comorbidities and the 
most common comorbidities were: rhinitis (25.7%); asthma 
(17.8%); and chronic urticaria (5.9%). 

Report forms with data for ADR history to the same or 
other drug(s) were respectively 42 and 51. ADR history to 
the same drug occurred in 14.3%, and to other drug(s) in 
88.2%. The drugs reported were: NSAIDs (44.7%), 
antibacterials (44.7%), proton pomp inhibitors (2.1%), 
analgesics and antipyretics (2.1%), antitussives (2,1%), 
antiepileptics and anticonvulsants (2,1%), sulfonamides and 
associations (2,1%), local anesthetics (2,1%), and 
thiocolchicoside (2,1%). 

ADR characterization is summarized in Table 2. All reported 
ADR were classified as type B because the studied 
population was composed exclusively by patients with 
suspected drug allergy studied in the DAU of IAD. Type B 
reactions include hypersensitivity drug reactions, that can 
be distinguished in allergic (drug allergy) and non-allergic 
hypersensitivity reactions (Table 2). 

According to the ADR seriousness, 89.6% of the reported 
ADR were considered serious, with 41.1% causing 
hospitalization and 4.5% considered life-threatening. 86.4% 
of the reported ADR were classified as un-expected, 
according to the guidelines. 

For recent placing on the market, 11 ADR reports were 
excluded, be-cause they presented the suspected active 
substance instead of the drug name. Drugs up to 2 years of 
placing on the market were identified in 2.6% of the 
reported ADR. The remaining 97.4% were drugs marketed 
for more than two years.  

The most frequent drug classes involved in the reported 
reactions were NSAIDs (52.6%) and antibacterials (25.2%). 

In this study, 81 different symptoms were identified, 
corresponding to a total of 338 occurrences. The skin 
symptoms were the most frequent, corresponding to 61.2% 
of the occurrences. The most common cutaneous 
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complaints were: urticaria (2.6%), rash (24.6%) and pruritus 
(8.7%). Respiratory symptoms represented 14.2%, and 
dyspnea was the most reported respiratory symptom 
(47.9%). Gastrointestinal symptoms were present in 10.4% 
of the reported occurrences. 

For the characterization of ADR beginning time, 40 reports 
were excluded, because of incomplete information. In 85 
reports, 52.9% of the ADR were immediate and 47.1% were 
non- immediate. 

For the study of ADR duration and total remission, 83 
report forms were excluded, because of incomplete 
information. In 42 ADR, 24 (57%) had a duration up to 24 
hours. The remaining 18 (43%) ADR lasted for more than 2 
days. 

Considering the characterization of ADR treatment, 9 
reports were excluded, because of incomplete information. 
The most frequent ADR treatment at the time of the 
reaction was drug withdraw (86.2%), followed by the 
administration of anti-histamines (42.2%), corticosteroids 
(23.3%) and NSAIDs (0.9%). Adrenalin injection was 
reported in 3 (2.6%) ADR. In this sample drug provocation 
with the suspected culprit was per-formed in seven 
patients with a recurrence of ADR of 85.7%. 

 
DISCUSSION 

This was an observational retrospective study, based in a 
spontaneous report system. According to our results, we 
can characterize the ADR reported by the IAD of Centro 
Hospitalar de São João (Porto) has being mainly serious, 

unexpected, associated with NSAIDs and antibacterials, and 
related with drugs marketed for more than two years. 

These results can be very useful to characterize the type 
and severity of the reactions, the most involved drugs, alert 
patients about their problem and call the attention of 
health care providers about the direct and indirect costs 
involved and to create a universal informatics alert system 
about specific reactions, to one or more drugs for each 
patient. 

The studied population was composed by the patients with 
ADR, referred to the DAU, with suspected drug allergy. The 
median age was 41 years, mainly of the female gender 
(73.2%), data that is consistent with other studies.18,19  

ADR are more frequently described in older populations.19-

27 The most represented comorbidities in this study were 
rhinitis, asthma. Although these diseases have already been 
reported in one study28, other concomitant diseases states 
associated with an increased risk for drug allergy, like viral 
causes: HIV, Epstein-Barr virus, Human Herpes virus 6, 
Human Herpes virus 7 and Cytomegalovirus infections have 
been described.18,29 The HIV patients was not included in 
this study.    

Table 1. Sociodemographic and clinical practice 
characteristics of the patients 

 n % 

Age (years) 

[0;35 36 32.4 
35;50 44 39.6 
50;78 31 27.9 

 NI 14 - 

Gender 

Female 90 73.2 
Male 33 26.8 

NI 2 - 

Comorbidities 

Asthma 17 17.8 
Chronic urticarial  5 5.9 

Dermatitis  2 2.2 
Food allergy 2 2.2 

House dust mite allergy  14 14.9 
Hymenoptera allergy  1 1.1 

Latex allergy 1 1.1 
Pollen allergy 3 3.2 

Rhinitis 24 25.7 
No comorbidities 24 25.7 

NI 24 - 

ADR history to the same drug 

     Yes 6 14.2 
     No 36 85.7 
     NI 83 - 

ADR history to a different drug 

     Yes 45 88.2 
     No 6 11.8 
     NI 74 - 

*ADR means Adverse Drug Reaction; *NI means No 
Information available 

Table 2. Reported Adverse Drug Reactions characterization. 

 n % 

Seriousness 

Serious 112 89.6 
     Hospitalization 46 41.1 

     Life threatening 5 4.5 
     Other 66 58.9 

Not serious 13 10.4 

Expected vs Unexpected 

Expected 17 13.6 
Unexpected 108 86.4 

Recent placing on the market 

Up to 2 years 3 2.6 
More than 2 years 111 97.4 

Drug Class 

Non-steroidal anti-inflammatory 71 52.6 
Antibacterials 34 25.2 

Corticosteroids 7 5.2 
Others 23 17.0 

Symptoms 

Cutaneous 207 61.2 
Respiratory 48 14.2 

Gastrointestinal 35 10.4 
Cardiovascular 10 3.0 

Anaphylaxis 7 2.1 
Other 31 9.2 
Total 338 100 

Beginning time 

Immediate 45 52.9 
Non-immediate 40 47.1 

Treatment 

Anti-histamines 49 42.2 
Anti-inflammatory 28 24.2 

Corticosteroids 27 23.3 
     Non-steroidal 1 0.9 

Adrenaline 3 2.6 
Drug withdraw 100 86.2 

Drug re-introduction 

Yes 7 41.2 
     With ADR recurrence 6 85.7 

     Without ADR recurrence 1 14.3 
No 10 58.8 

*ADR means Adverse Drug Reaction. 
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The most frequent drug classes reported in ADR history 
were NSAIDs and antibacterials, with predominance of 
NSAIDs. Considering all the patients studied with DHR, the 
results are consistent with other studies where NSAIDs, 
followed by antibacterials are the most frequent drugs 
involved in DHR.30-32 

This study focused only in type B ADR, because all the 
patients presented ADR suspected of DHR. According with 
the classification proposed by Hunziker et al.33, the allergic 
drug reactions are included in the type B reactions. 

Serious ADR were the most frequent (89.6%), 41.1% caused 
hospitalization and 4.5% were life threatening. These 
results are consistent with the characteristics of type B 
reactions, which tend to be more serious25, and should 
alert health professionals and patients about the 
importance of drug use surveillance and 
pharmacovigilance. 

The majority of the ADR were related to drugs that 
presented a marketing authorization with more than 2 
years. Our results may be explained by the specific 
characteristics of the type B studied ADR.  

The most frequent drug classes were NSAIDs (52.6%) and 
the antibacterials (25.2%). Usually, antibacterials are the 
most represented drug class (18, 34, 35, 36) In a self-report 
drug allergy study, beta-lactams and NSAIDs were the most 
frequently involved drugs.37 In an analysis of spontaneous 
reports from a regional database, there were 49.6% reports 
of serious ADRs associated with antimicrobials and 60.3% 
associated with NSAIDs38 other study performed for 
paediatric population based in a national database, 
vaccines were the most represented group (42%) followed 
by antibacterials for systemic use (17%).39 

The most common ADR complaints were related to skin 
(61.2%), as expected when compared with other 
studies.18,28,34,35,40 In drug-induced allergic reactions, 
cutaneous symptoms or signs are the most common 
physical manifestations.34 

Concerning the duration of ADR, 43% lasted for more than 
2 days. This is important in different aspects, one of them is 
the negative influence in the patient’s quality of life, but 
also, because it raises the importance of ADR economic 

negative impact, contributing to the increase of direct and 
indirect costs.41 

The most frequent ADR treatment at the time of the event 
was drug withdraw (86.2%), followed by the administration 
of anti-histamines (42.2%), corticosteroids and NSAIDs. 
Surprisingly adrenalin injection was reported only in 3 
(2.6%) patients. These results are in accordance with the 
management of the acute drug reactions: withdraw of the 
suspect drug, treatment of acute reaction according to the 
severity and the referral to a specialized Center for study.29 

Drug reintroduction, either accidental or not has presented 
a very high risk of a similar or even worse ADR (85.7%). This 
is of outmost importance concerning prevention.42  

As described in other studies26,30, the probable and possible 
ADR were the most represented causality assessment 
results. 

The main limitations of the study were: (i) information bias, 
including the incomplete data presented in the 
spontaneous report system43; (ii) the participants’ 
selection, (important bias referring to the studied sample, 
exclusively composed by the patients studied in a Drug 
Allergy Units (DAU) with suspected DHR). 

 
CONCLUSIONS 

The DAU of IAD reported ADR that were mainly serious, 
unexpected, associated with NSAIDs and antibacterials, and 
related with drugs marketed for more than two years. It is 
very important to analyze, characterize and report ADR 
from different hospitals and departments to allow health 
professionals, patients and health authorities to develop 
strategies to ensure drug safety knowledge, and its 
benefit/risk balance. 
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