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HLA-B*1502: phenytoin

Pharmacist and physician text
The life-threatening cutaneous side effect Stevens-Johnson syndrome/toxic epidermal necrolysis (SJS/TEN) in the first three months occurs more frequently in patients with this genetic variation. The calculated risk of phenytoin-induced SJS/TEN in patients with HLA-B*1502 is 0.65%. 

· Carefully weigh the risk of SJS/TEN against the benefits.    
· Avoid phenytoin if an alternative is possible. 
Carbamazepine carries a 10-fold higher risk of SJS/TEN for these patients and is therefore not an alternative. 
A comparable risk has been reported for lamotrigine as for phenytoin. The same applies for oxcarbazepine, but the most severe forms (SJS/TEN overlap and TEN) are not observed with oxcarbazepine.    
· If it is not possible to avoid phenytoin, then advise the patient to report any skin rash immediately.

Background information
Other considerations: 
The severe cutaneous side effect Stevens-Johnson syndrome/toxic epidermal necrolysis (SJS/TEN) always occurs within the first three months of treatment. If a patient does not develop SJS/TEN within the first three months of treatment, the chance of developing phenytoin-induced SJS/TEN later on is therefore very small. For this reason, the recommendation to avoid phenytoin applies only during the first three months of treatment.

Mechanism:
Although the mechanism of hypersensitivity reactions to phenytoin is not fully known, experimental data suggest the following mechanism. 
A cellular immune reaction against tissue cells is provoked when peptides, derived from proteins from these tissue cells, bind to specific HLA proteins, which are then transported to the cell surface and ”recognised” as foreign by specific immune cell proteins (T-cell receptors). (A metabolite of) phenytoin either binds to the proteins from the tissue cells, to the peptides formed by these proteins, to HLA-B*1502 or to specific T-cell receptors. This results in an interaction between the HLA peptide complex and a T-cell receptor, which causes a cellular immune reaction against the tissue cells
For more information about the HLA-B*1502-positive genotype group, see the general background information about HLA in the KNMP Kennisbank (search for HLA). 

Clinical consequences: 
Four meta-analyses (of 10, 7, 4 and 2 case-control studies) found an increased risk of Stevens-Johnson syndrome/toxic epidermal necrolysis (SJS/TEN) (OR = 3.48-4.26), but another meta-analysis with 2 case-control studies found no effect. 3 meta-analyses (of 5, 3 and 2 case-control studies) found no effect on the risk of the life-threatening cutaneous adverse event DRESS (drug reaction with eosinophilia and systemic symptoms). 
Out of 10 case-control studies with at least 10 cases of phenytoin-induced serious cutaneous side effects (9 in population groups with more than 10% HLA-B*1502 carriers (Han Chinese, Thai and Malaysian) and 1 in a population group with 6% HLA-B*1502 carriers (Taiwanese)), 4 found an increased risk for HLA-B*1502 carriers. One study with 65 SJS/TEN and 63 DRESS cases found an OR of 6.5 for SJS/TEN and an OR of 4.1 for severe cutaneous adverse events (SJS/TEN and DRESS),  both of which were also significant after correction for the number of associations studied. One study with 13 SJS/TEN cases found an OR of 5.7, which was also significant after correction for the number of associations studied. One study with 15 SJS/TEN cases found an OR of 3.5, which was not significant after correction for the number of associations studied. One study with 26 SJS/TEN cases found an OR of 5.1, which was not significant after correction for the total number of associations studied, but was significant after correction for the number of associations studied with the most important HLA alleles (12 alleles with a carrier frequency > 20% in the cases). The other 6 case-control studies, with 39 SJS/TEN and 21 DRESS cases, 37 DRESS and 25 SJS cases, 21 DRESS/HSS and 15 SJS cases, 13 SJS/TEN cases, 22 paediatric DRESS/SJS/TEN cases (17 DRESS, 5 SJS/TEN), and 17 paediatric DRESS/SJS/TEN cases respectively (15 DRESS, 2 SJS/TEN), found no increased risk for HLA-B*1502 carriers. 
Three HLA-B*1502-positive patients with phenytoin-induced SJS/TEN were tolerant to all other anti-epileptic medication that they received at another time (carbamazepine (n = 1), lamotrigine (n = 1), phenobarbital (n = 1), valproic acid (n = 3), levetiracetam (n = 2), topiramate (n = 1) and clobazam (n = 1)). In addition, three HLA-B*1502-positive patients with carbamazepine-induced SJS/TEN were tolerant to phenytoin at another time.

Kinetic consequences:
-
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