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Drugs are the most frequent cause of fatal anaphylaxis worldwide(1). The prevalence of 1 

adverse drug reactions (ADRs), including allergy, is known to be related to drug exposure 2 

frequency, gender, age, ethnicity and genetic factors, and it varies according to the classes of 3 

drugs, definitions of hypersensitivity reactions (HRs) and study design. Drug usage patterns vary 4 

significantly with time and geography, both across large countries and around the world(1-3).  5 

Immediate HRs (IHRs) occur within 1-6h after drug exposure, involve mast cell/basophil 6 

degranulation and are characterized by urticaria, angioedema, rhinoconjunctivitis, bronchospasm 7 

and anaphylaxis. IHRs may be allergic, generally mediated by a IgE specific immune response, 8 

or non-allergic, with direct mast cell/basophil activation(2). Only a small fraction of reported 9 

drug “allergy” can be confirmed to be immunologically-mediated drug hypersensitivity. In the 10 

allergy/immunology practice, two of the commonest HRs are urticarial/angioedema 11 

induced/exacerbated by NSAIDs, almost always non-allergic HRs, and exanthemas/rashes 12 

induced by amoxicillin, many of them being allergic reactions.  13 

Incidence and mortality due to ADRs in hospitalized patients are 10-20% and 0.32%, 14 

respectively(4-5). A recent Brazilian study actively assessing 472 in-patients observed 16.2% of 15 

ADRs, 3.2% of HRs and an increase of 10% in the rate of ADR for each additional administered 16 

drug. The medication groups most frequent involved in ADRs were antibiotics (21.2%), opioids 17 

(13.8%) and iodinated contrast media (10.6%). Non-steroidal anti-inflammatory drugs (NSAIDs) 18 

were the most commonly prescribed drugs and the fourth cause of ADRs(5).  19 

In the United States, penicillins were the most commonly prescribed class of antibiotics 20 

in 2014, and amoxicillin and amoxicillin/clavulanic acid account for 91.6% of all penicillins 21 

dispensed. Total antibiotic prescriptions varied from 615 per 1000 individuals per year in the 22 

western United States to over 1,021 per 1000 individuals per year in some southern states(6).  23 
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In 2010, the three leading causes of fatal anaphylatic reactions in the United States were 24 

antibiotics, diagnostic agents, and anticancer drugs(7). The most commonly reported drug allergy 25 

around the world is still penicillin. Around 10% of the general population refer to be “penicillin 26 

allergic”. However, less than 5% of unselected individuals with the “penicillin allergy” label can 27 

have the diagnosis confirmed with the reference standard test, an oral amoxicillin challenge. 28 

Most patients have been mistakenly diagnosed as penicillin allergic, but others have lost drug-29 

specific IgE and became non-reactors. These non-allergic reactions include side-effects such as 30 

headaches, vasovagal reactions, other benign reactions or associations, fear because of family 31 

history, or other unknown causes(8). 32 

The overdiagnosis of penicillin allergy is harmful. The incorrect diagnosis is associated 33 

with high morbidity, treatment cost and may increase mortality. Patients label as allergic are at 34 

higher risk for prolonged length of stay in the hospital, readmissions, acquisition of multidrug-35 

resistant organisms, Clostridium difficile infection, and treatment failure. Lately, several 36 

programs in USA have been developed and studies have shown the importance, feasibility and 37 

efficacy of “delabeling” patients with the mistaken diagnosis of penicillin allergy(9).           38 

In Latin America (LA), beta lactams are also the most frequent inducers of allergic HRs, 39 

including allergic anaphylaxis, in particular in children and adolescents. In this group, however, 40 

uncertain and unrelated reactions were more frequent than in adults and elderly patients. This 41 

could be explained by exanthematic reactions occurring during viral infections treated with beta 42 

lactams and would be one of the reasons of the large proportion of the population claiming to be 43 

“allergic” to beta lactams(10,11). Immediate-reading skin tests are good biomarkers, and it is 44 

crucial to perform drug provocation tests (DPTs) to confirm or discharge a presumptive 45 

diagnosis and to manage HRs to drugs properly. The lack of skin test reagents to mayor and 46 
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minor determinants in most countries of LA, as well as the difficult access to in vitro test, such as 47 

serum specific IgE and tryptase, are important obstacles to the correct diagnosis of this group of 48 

patients. 49 

NSAIDs are the most used and prescribed medicine to outpatients and hospitalized 50 

patients worldwide.  Furthermore, they are easily obtained as over-the-counter drugs and many 51 

patients do not remember to refer them when answering the question: “What medications are you 52 

taking?”. 53 

Almost ten years ago, while USA and Europe were studying antibiotics as the main cause 54 

of anaphylaxis, we identified NSAIDs as the main cause (48.7%) of drug-induced anaphylaxis 55 

(DIA) in Brazil. Most of these patients reported blended reactions, with simultaneous cutaneous 56 

and respiratory manifestations, non-selective induced by NSAIDs. Although these non-IgE 57 

mediated anaphylaxis tend to be less severe than the allergic ones, life-threatening reactions did 58 

occur. Anaphylaxis due to NSAIDs were underdiagnosed and undertreated, since 2/3 of all 59 

patients referred previous HRs to NSAIDs, and only 1/3 were treated with epinephrine(10). 60 

Then, another study showed a similar scenario in LA, NSAIDs being the most frequent 61 

HRs inducers in children (58%), adults (51.5%) and elderly (36.2%). Beta lactams were the 62 

second DIA inducer (14.3%). HRs to NSAIDs were classified as non-selective immediate HRs 63 

(non-allergic) in 69.3%; selective immediate HRs (IgE-mediated) in 17.8%; and T-cell-mediated 64 

HRs in 6.2% of the cases. DPT were the most frequent diagnostic tool used by the allergist, not 65 

with diagnostic purposes, but to find a safe alternative drug for the patient (provocations with 66 

weak cyclooxygenase-1 inhibitors or selective cyclooxygenase-2 inhibitors)(11).  67 

The third most commonly reported drug HR in the United States, after penicillins and 68 

opiates, is to NSAIDs.  Opiates are direct mast cell activators and immunologically-mediated 69 
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hypersensitivity is virtually never implicated in reported opiate intolerance. NSAIDs HRs is 70 

reported by 2.66% of women and 1.34% of men(6). The most common clinical scenario related 71 

to a new NSAID “allergy” report is an episode of urticarial/angioedema induced by NSAID use 72 

in a patient with or without previous history of chronic spontaneous urticaria. Much more rarely 73 

there is NSAID exacerbated respiratory disease.   74 

Among adults, neuromuscular blocking agents administered during the perioperative 75 

period, radiocontrast media (ionic contrast more commonly than gadolinium based agents) and 76 

chemotherapeutic agents/biologics are additional causative agents with increasingly prevalence. 77 

Regarding perioperative anaphylaxis, latex is still a problem in LA, unlike in the United States 78 

and Europe(1, 10). 79 

 Beta lactam antibiotics and NSAIDs predominate as the main causes of drug induced 80 

IHRs in Americas, the former inducing more severe reactions and the latter being more prevalent 81 

(10,11) (Table 1). IHRs are underdiagnosed, as observed in reactions to NSAIDs, but may be 82 

overdiagnosed in other cases, as seen in patients mistakenly label as “penicillin allergic”(1,10). 83 

Awareness of health professionals and the rational use of medications are important to prevent 84 

and improve the management of IHRs.     85 
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Table 1. Main agents involved in drug-induced anaphylaxis by age 

Study (year) Main Agent Involved (%)/ Sex Predominance 

Age < 18 years Age > 18 years 

Ribeiro-Vaz et al.(12) 

(2013) 

Vaccines and Immunoglobulins (37%)/ 

Male 

Antibiotics (17%)/ 

Female 

Aun et al.(10)  

(2014) 

___ NSAIDs (48.7%)/ 

Female 

Ensina et al.(13)  

(2014) 

NSAIDs (61.5%)/ 

Male 

___ 

Faria et al.(14  

(2014) 

Antibiotics (46.2%)/ 

Male 

NSAIDs (48.4%)/ 

Female 

Jares et al. (11) 

(2015) 

NSAIDs (58%)/ 

Male 

NSAIDs (51.5%)/ 

Female 

 


