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DESCRIPTION
Drug Hypersensitivity Reactions (DHRs) are adverse effects that 
occur when the immune system overreacts to a medication, 
leading to various clinical manifestations ranging from mild 
rashes to severe, life-threatening conditions such as anaphylaxis. 
The genetic factors that contribute to these reactions has become 
increasingly important in the field of personalized medicine. 
One of the most significant predictors of DHRs is the Human 
Leukocyte Antigen (HLA) system. HLA typing identifies an 
individual’s susceptibility to drug hypersensitivity, allowing for 
better risk assessment and management strategies.

The role of HLA in drug hypersensitivity

HLA molecules are integral to the immune system, primarily 
responsible for presenting peptide antigens to T cells. Variations 
in HLA genes can influence an individual's immune response to 
drugs, making certain individuals more susceptible to adverse 
reactions. Study has shown that specific HLA alleles are 
associated with an increased risk of hypersensitivity to various 
medications, including:

Antiepileptics: Certain HLA-B alleles, such as HLA-B*15:02, are 
linked to carbamazepine-induced Stevens-Johnson Syndrome 
(SJS) and Toxic Epidermal Necrolysis (TEN), particularly in 
individuals of Asian descent.

Allopurinol: The HLA-B*58:01 allele is associated with Severe 
Cutaneous Adverse Reactions (SCAR) in patients treated with 
allopurinol for gout.

Antiretrovirals: HLA-B*57:01 is linked to hypersensitivity 
reactions to abacavir, a drug used in Human Immunodeficiency 
Virus (HIV) treatment.

These associations underscore the importance of HLA typing as a 
predictive tool for DHRs, particularly in populations where 
certain alleles are prevalent.

HLA typing methods

The process of HLA typing involves several methodologies, each 
varying in resolution and specificity:

Serological techniques: Historically, serological methods were 
used to identify HLA antigens through antibody binding. 
However, these methods are limited in resolution and may not 
detect all alleles.

Molecular typing: Techniques such as Polymerase Chain 
Reaction (PCR) and sequencing have become standard for HLA 
typing. These methods provide higher resolution and can 
identify specific alleles associated with drug hypersensitivity.

Next-Generation Sequencing (NGS): NGS allows for 
comprehensive typing of HLA genes, enabling the identification 
of rare alleles and improving the accuracy of predictions related 
to drug hypersensitivity.

Normal patterns of HLA typing

Normal patterns of HLA typing is important for interpreting 
results and assessing risks for drug hypersensitivity.

Population variability: HLA alleles vary significantly across 
different ethnic and geographic populations. Certain HLA types 
may be more common in specific groups, influencing 
susceptibility to drug reactions. For instance, HLA-B15:02 is 
predominantly found in Southeast Asian populations, while 
HLA-B58:01 is more prevalent among individuals of Han 
Chinese descent.

Baseline HLA frequencies: Establishing baseline frequencies of 
HLA alleles within a population can aid in predicting DHR risk. 
For example, if a specific HLA allele is present in 10% of a 
population, the likelihood of individuals with that allele 
experiencing a drug hypersensitivity reaction can be better 
understood.

Comorbidities and genetic factors: In addition to HLA typing, 
other genetic and environmental factors can influence the 
likelihood of DHRs. Coexisting conditions, such as HIV or 
other autoimmune diseases, can modulate immune responses, 
making it essential to consider these factors alongside HLA types.
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Expanded databases: Establishing comprehensive databases of 
HLA alleles and their associated drug reactions will enhance 
predictive capabilities.

Integration with genomics: Combining HLA typing with whole-
genome sequencing may provide deeper may enhance 
knowledge of the genetic basis of drug hypersensitivity, leading 
to more personalized treatment approaches.

Global collaboration: International collaborations can facilitate 
study on HLA patterns across diverse populations, enhancing 
knowledge of drug hypersensitivity risks globally.

CONCLUSION
HLA typing is a powerful tool in predicting drug hypersensitivity 
reactions, with the potential to significantly enhance patient 
safety and treatment efficacy. By analyzing the normal patterns 
of HLA alleles and their associations with specific drugs, 
healthcare providers can make informed decisions that minimize 
the risk of adverse reactions. As study continues to advance and 
new technologies emerge, HLA typing will play an increasingly 
important role in the era of personalized medicine, allowing for 
tailored therapeutic approaches that respect individual genetic 
profiles.
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Clinical applications of HLA typing

Personalized medicine: The integration of HLA typing into 
clinical practice allows for personalized treatment strategies. By 
identifying patients at high risk for DHRs, healthcare providers 
can avoid prescribing certain medications or implement close 
monitoring protocols for at-risk individuals.

Guidelines and recommendations: Several clinical guidelines 
recommend HLA typing before prescribing medications 
associated with hypersensitivity reactions. For example, the 
European Medicines Agency (EMA) and the United States of 
America (USA) Food and Drug Administration (FDA) suggest 
HLA-B*15:02 testing for patients of Asian ancestry prior to 
carbamazepine use.

Patient education and counseling: Incorporating HLA typing 
into routine care enhances patient education about potential 
drug hypersensitivity risks. Informing patients of their HLA 
status can empower them to make informed decisions regarding 
their treatment options.

Future directions

Advancements in technology and research are leading to 
improved applications of HLA typing in drug hypersensitivity:
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