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Drug-induced anaphylaxis (DIA) is a well recognizesk factor for virtually all classes of
medications. The incidence and specific risk facteary widely depending upon the class of
drug and reported populations. This perspectiviresses recent data reported on DIA and its
impact on the understanding of the epidemiologythgahysiology and management of

anaphylaxis.

What isthe epidemiological data supporting the knowledge about DIA?

Using electronic health record (EHR) data collectectr two decades (roughly 2 million
patients) from the allergy module of the PartnemalthCare System (Massachusets, US),
Dhopeshwarkar et al (1) found that 1.1% of patieeport DIA. Their study revealed a relatively
stable prevalence of DIA over the year, well abdhat of the general population (2).
Demographics like white race and female sex as asltomorbidities like mastocytosis were
associated with a 2 and 4-fold increased odds mirting DIA, respectively. Not surprisingly,
penicillins were the %1 providers of DIA, but other culprits known to irmuanaphylaxis (e.g.,
qguinolones, cephalosporins) came in behind sulfadesnand non-steroidal anti-inflammatory
drugs (NSAIDs). Two details of their study bear &ags: less than 1% of these patients had a
tryptase measurement performed within 1 week oplaylaxis recorded date, and only 8% of

patients were seen by an allergist.

In a pediatric (<15yrs) Korean population , 676 ipgtt ED visits during the 5-year study
period), Choi et al (3) identified 15.6% of all sas of anaphylaxis as DIA (29 patients, 0.03%),
with beta-lactams and NSAIDs being the most frequeoviders, followed by vaccines. A
similar study conducted in the US (4) found th&t tlumber needed to harm (NNH) for ED visits

that involved a moderate-to-severe allergic reactiocluding DIA, but not only) was lowest not
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for beta-lactams, but for the oral quinolones (12525 dispensed prescriptions), highlighting

again that some drugs are more frequent inducdpg/of

The European Anaphylaxis Registry (5) identified Dases of DIA in children and adolescents,
accounting for 5% of all anaphylaxis reports insthpopulation. There was a continuous
evolution from food- to insect venom— and DIA upatge 10 years,. Drugs were the second main
cause of anaphylaxis in adults (around 25%, aftsrom-induced anaphylaxis), being more
prevalent in the elderly (> 65 years). Througholitage groups, beta-lactams and NSAIDs
(mainly diclofenac and metamizole in the adult dapan) were the main culprits. Quinolones
accounted for 5% of events in adults. Mast celbdisrs and physical exercise increased the
severity of anaphylaxis. DIA will have a specifiode in the International Classification of
Diseases (ICD) versionll and although its impleat@n needs further work, the new
classification should enable the collection of maecurate epidemiological data on DIA,

together with the expansion and availability of m&HRs worldwide.

Increasing our knowledge about fatal drug-induced anaphylaxis

DIA can induce fatal reactions from drugs used harapeutic or exploratory settings. With
regards to the latter, beta-lactams are responfobldeaths occurring during allergy work-up,
such as skin testing-(6) and controlled provocat#®n Drugs are the first or second cause of
fatal anaphylaxis across publications. In someldetes (8), fatal anaphylaxis due to unknown
causes accounted for a significant percentage séscaith previous episodes of alleged drug
hypersensitivy reactions (DHR) indicating that evant percentage of cases of unknown causes
could be due to DIA. Globally, prior episodes of RHh patients with fatal DIA have been

reported within a range of 6 to 100%.
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The main culprit drugs are consistent across s$udiamely antibiotics (mainly beta-lactams)
and NSAIDs, whether the analysis is performed patient (8) or outpatient deaths (9) The later
encompass a wider range of culprits including @sttmedia, anaesthetic agents, antineoplastic

agents (8) In Spanish hospitals, eight drugs adeduior over 75% of deaths from DIA.

Cardio-respiratory arrest in DIA ensued in mostesaslue to cardio-circulatory failure as
primary pathophysiological mechanism of death. Tdbservation is enhanced by the frequent
presence of ischemic heart disease in the subgrbyatients dying of DIA (9) Arrest could

occur within 5 minutes (median; range =1-80 min)ewtdrugs were given intravenously and

patients dying of DIA were older than those suffgriood allergy fatal anaphylaxis (8,9).

Insightsinto the pathophysiology of drug-induced anaphylaxis

DIA in drug-naive patients can be often explaingdidE cross-sensitization or the action of

non-IgE-dependent mechanisms.

1gG-dependent drug-induced anaphylaxis in humans

Specific 1gG antibodies to drugs have been proposedrigger human IgE-independent
anaphylaxis induced by some protein antigens (feeréc antibodies) or high molecular weight
drugs, including dextran or protamine. In micegg@nylactic reactions may occur in the absence
of IgE, F&RIs, or mast cells, through an IgG antibody—netutilgplatelet activating factor
(PAF) pathway . The multicentric Neutrophil Actii@t in Systemic Anaphylaxis (NASA) study

(10) has recently analyzed patients with perioperanaphylaxis (PA) and documented/Rs
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engagement by immunocomplexes of [anti- NMBA IgG-NMBA], supporting the hypothesis
that the IgG-mediated pathway for small molecules is clinically relevant either enhancing

the IgE-dependent pathway or autonomously.

The role of MRGPRX2 in drug-induced anaphylaxis

An antibody-independent, pathway of anaphylaxis baen reported after cationic drug
administration, involving an interaction with Maslated G-protein coupled receptor member X2
on mast cells (11) which may explain reactionsumaglones, opioids and other direct mast cell

activating drugs.

However, drug-induced mast-cell activation is not a uniform event. Mast cells differentially
exteriorize secretory granules in response to different stimuli and spatiotemporally
distinct degranulation patterns have been documented, such as with with substance P,

complement anaphylatoxins C3a and C5a and endotheli

Is it drug-induced anaphylaxis?

Antineoplastic and new biological drugs, small necales and monoclonal antibodies can induce
infusion related reactions (IRR) or more severatytokine release syndromes (CRS) (. IRR are
generally managed by slowing the infusion rate @ndbse of antihistamines or antipyretics,
whereas desensitization protocols have been us€& 8 management (12) DIA and CRS have
some overlapping features. In a large series ofj éilergy work-up and desensitizations to
biologicals (12), one third of either CRS or mixésliggesting Type | allergy and CRS)
phenotypes were initially identified as DHR. Eleaditserum IL-6, as opposed to tryptase, was

used as a biomarker for CRS. Interestingly, thé@st noted a shift from the Type | allergy
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pattern to the CRS (52% of all reactions), follogvidesensitization, but could not explain this

conversion.

Conclusion

Generally, medications available today around tleldvare both safe and effective. As new
drugs with allergenic potential such as monoclaaibodies and small molecules enter the
market, DIA is becoming better diagnosed and mashagkich can mitigate increased risk.
According to current guidelines, epinephrine isiedication of choice for immediate treatment
of anaphylaxis regardless of its mechanism or ¢éligd\lternatives to the classical IgE/FceRl
crosslinking model as the main cause of DIA arerging, providing evidence of a shift in

paradigm and paving the way for the developmemiookl diagnostic and therapeutic strategies..
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