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DESCRIPTION
Drug allergy is a potentially life-threatening adverse reaction
mediated by the immune system in response to specific
medications. It represents a significant subset of Adverse Drug
Reactions (ADRs), accounting for approximately 5 to 10 percent
of all reported cases. Unlike predictable pharmacologic side
effects, drug allergies occur unpredictably and are not dose-
dependent. They result from an abnormal immune response to a
drug or its metabolite, which the body mistakenly identifies as
harmful. The increasing global consumption of pharmaceuticals
and the complexity of modern medical treatments have led to a
rise in the incidence and awareness of drug allergies across
populations.

The immunopathogenesis of drug allergy involves both
Immunoglobulin E (IgE)-mediated and non-IgE-mediated
mechanisms. Immediate hypersensitivity reactions are primarily
IgE-dependent and occur within minutes to hours of drug
exposure, leading to urticaria, angioedema, bronchospasm and,
in severe cases, anaphylaxis. Common drugs implicated in these
reactions include penicillin, cephalosporins and certain muscle
relaxants used during anesthesia. In contrast, delayed
hypersensitivity reactions, which occur hours or days after
exposure, are mediated by T cells and can manifest as
maculopapular rashes, Stevens-Johnson Syndrome (SJS), or Toxic
Epidermal Necrolysis (TEN). These delayed reactions are often
triggered by sulfonamides, anticonvulsants and allopurinol.
Understanding the underlying immune mechanism is crucial for
accurate diagnosis and appropriate management.

Genetic factors significantly influence susceptibility to drug
allergies. Variations in Human Leukocyte Antigen (HLA) alleles
have been associated with severe cutaneous adverse reactions.
For example, the HLA-B57:01 allele is strongly linked to abacavir
hypersensitivity in patients with HIV, while HLA-B15:02 and
HLA-B*58:01 are associated with carbamazepine-induced
SJS/TEN and allopurinol hypersensitivity, respectively, in Asian
populations. These discoveries have led to the implementation

of pharmacogenetic screening programs before prescribing 
certain drugs, improving patient safety and reducing morbidity. 
The interplay between genetic predisposition and environmental 
exposure underscores the importance of precision medicine in 
allergy prevention.

The clinical manifestations of drug allergy vary widely, ranging 
from mild skin eruptions to systemic anaphylaxis. Cutaneous 
reactions are the most frequent presentation and may appear as 
exanthematous rashes, urticaria, fixed drug eruptions, or severe 
blistering conditions. Respiratory symptoms, including wheezing 
and dyspnea, may occur during systemic reactions, while 
gastrointestinal disturbances and cardiovascular collapse can 
accompany severe anaphylactic responses. Differentiating allergic 
reactions from non-allergic adverse effects, such as 
gastrointestinal upset or drug toxicity, remains a diagnostic 
challenge. A detailed history of drug exposure, timing and 
previous tolerance is vital for accurate identification.

Diagnostic evaluation includes a combination of clinical 
assessment and specialized tests. Skin testing remains the 
cornerstone for evaluating IgE-mediated reactions, particularly 
for beta-lactam antibiotics like penicillin. Negative skin tests may 
allow cautious reintroduction under medical supervision. In vitro 
assays, such as specific IgE testing and basophil activation tests, 
provide supportive information in selected cases. For delayed 
hypersensitivity reactions, patch testing or lymphocyte 
transformation tests may be helpful, though their sensitivity and 
specificity vary. Drug provocation testing, involving controlled re-
exposure to the suspected drug, is considered the gold standard 
but is reserved for cases where diagnostic uncertainty persists and 
should be conducted in a hospital setting with resuscitation 
facilities.

Management of drug allergy begins with prompt recognition and 
discontinuation of the offending drug. In cases of anaphylaxis, 
immediate intramuscular administration of epinephrine is life-
saving and should be followed by airway management, oxygen 
supplementation and intravenous fluids. Antihistamines and 
corticosteroids can be administered to alleviate symptoms but do
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Health Organization’s pharmacovigilance programs, emphasize 
the importance of standardized reporting and global 
collaboration to enhance drug safety monitoring.

Regional variations in drug allergy prevalence and presentation 
reflect differences in prescribing practices, genetic backgrounds 
and healthcare infrastructure. In Asia, severe cutaneous drug 
reactions are more prevalent due to specific genetic profiles, 
whereas antibiotic allergies are more common in Western 
populations due to widespread antibiotic use. Developing 
countries face additional challenges, such as underreporting, lack 
of allergy testing facilities and limited access to safe alternatives. 
Strengthening diagnostic capacity and public education are 
essential to address these disparities.

CONCLUSION
In conclusion, drug allergy is a multifactorial and potentially 
fatal condition that demands heightened awareness among 
healthcare professionals and patients alike. Advances in 
immunopathology, genetics and diagnostic techniques are 
transforming understanding and management of these reactions. 
Early detection, accurate documentation, pharmacogenetic 
screening and international collaboration are key components in 
minimizing risks and improving patient outcomes. With 
continued research and integration of personalized medicine, the 
future holds promise for safer, more effective pharmacotherapy 
worldwide.
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not replace epinephrine as the primary treatment. Supportive 
care is essential in severe cutaneous reactions, often requiring 
hospitalization in intensive care or burn units. Identifying cross-
reactivity between drugs is crucial to prevent recurrence. For 
instance, patients allergic to penicillin may also react to 
cephalosporins due to structural similarities.

Preventive measures play a critical role in reducing the burden of 
drug allergies. Accurate documentation of allergic reactions in 
medical records and patient awareness are key to avoiding re-
exposure. Pharmacovigilance systems that collect and analyze 
adverse reaction data contribute to safer drug use globally. In 
certain cases where no alternative treatment is available, drug 
desensitization may be considered. This involves the gradual 
administration of increasing doses of the allergenic drug under 
strict supervision, temporarily modifying the immune response 
to allow therapy completion. Desensitization is commonly 
employed for penicillin or chemotherapy agents in patients with 
documented allergies.

Recent research has explored the use of biologic therapies to 
prevent or mitigate allergic reactions. Monoclonal antibodies 
such as omalizumab, targeting IgE, have shown promise in 
reducing hypersensitivity risk during desensitization procedures. 
Advances in immunogenetics, epitope mapping and in silico 
drug modeling are improving understanding of drug 
hypersensitivity at the molecular level, paving the way for 
personalized medicine. Global initiatives, including the World 
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