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Immune-mediated adverse drug reactions

ÅADRs a major health problem
ï6-7% hospitalizations

ï100,000 deaths/year in US

ïPrimary cause of drug withdrawal 
from market

ï20% of ADRs are immune-mediated 
with often greater health care cost

ÅType 1 (Type A)
ï5ƻǎŜ ŘŜǇŜƴŘŜƴǘΣ άǇǊŜŘƛŎǘŀōƭŜέ

ïwŜƭŀǘŜŘ ǘƻ ŘǊǳƎΩǎ ǇƘŀǊƳŀŎƻƭƻƎƛŎŀƭ 
action

ÅType 2 (Type B - idiosyncratic)
ïάǳƴǇǊŜŘƛŎǘŀōƭŜέ

ïinappropriate immuno-allergic 
reaction

Karnes et al. Annual Review of Pharmacology and Toxicology. 2019
Pavloset al. AnnuRev Med 66:439-54



Severe immune-mediated adverse drug reactions

ÅTypes of serious reactions: 
Åusually delayed, T cell-mediated
ÅStevens-Johnson syndrome (SJS)
ÅToxic epidermal necrosis (TEN)
ÅDrug induced liver injury (DILI)
ÅHypersensitivity syndromes (HSS)

ÅSJS/TEN
ÅMortality rate up to 50%
ÅNo treatment guideline, 

highlighting lack of evidence-based 
treatment

ÅHLA alleles can be used to predict 
severe IM-ADRs to certain anti-
epileptics, antibiotics, HAART, 
and other drugs 

Karnes et al. Annual Review of Pharmacology and Toxicology. 2019



NHGRI GWA Catalog
www.genome.gov/GWAStudies

Published Genome-Wide Associations through 12/2013
tǳōƭƛǎƘŜŘ D²! ŀǘ ǇҖр·мл-8 for 17 trait categories



Key HLA-associated IM-ADRs

Karnes et al. Annual 
Review of Pharmacology 
and Toxicology. 2019


