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Stevens—Johnson syndrome and toxic epidermal necrolysis (SJS/TEN) are rare but severe cutaneous
adverse drug reactions. The onset of SJS/TEN is difficult to predict due to its idiosyncratic reactivity;
however, certain human leukocyte antigen (HLA) types have been associated with SJS/TEN onset.
Although HLA types can be good predictive biomarkers for SJS/TEN, HLA typing is time-consuming and
expensive; thus, it is not commonly used in clinical situations. Therefore, a rapid, simple, versatile, and
low-cost method is needed for use in clinical situations. In the present study, we developed a new method
for genotyping the surrogate single-nucleotide polymorphism (SNP:rs9263726G>A) linked with HLA-
B#*58:01 using the single-stranded tag hybridization chromatographic printed-array strip (STH-PAS), and
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performed an analytical validation.

1. Development of the STH-PAS

349 Japanese SJS/TEN patients were collected from participating institutes of the Japan Severe Adverse
Reactions research group and via a nationwide blood-sampling network system for SJS/TEN patients.
Among these patients, 28 were prescribed allopurinol for a maximum of 8 weeks before the onset of SJS or
TEN. HLA type was determined and rs9263726 was genotyped using TagMan SNP Genotyping Assay or
STH-PAS.

(D HLA types and genotyping of rs9263726 using TagMan SNP Genotyping Assay

We found that 15 of 28 allopurinol-related SJS/TEN cases were positive for HLA-B*58:01. Using a TagMan
SNP Genotyping Assay as a conventional genotyping method, we genotyped rs9263726 in allopurinol-
related SJS/TEN patients; 15 of 28 cases had the G/A genotype of rs9263726, whereas the genotypes of all
other cases were G/G. All heterozygotes of rs9263726 were found to be HLA-B*58:01 positive, and the wild-
type homozygotes were all negative; thus, the concordance rate of rs9263726 as a surrogate marker for
HLA-B*58:01 was 100% in this cohort.

@ Genotyping of rs9263726 using STH-PAS

The results of genotyping rs9263726 using STH-PAS correlated well with those obtained using the TagMan
SNP Genotyping Assay for 15 HLA-B*58:01-positive and 13 HLA-B*58:01-negative patients (analytical
sensitivity and specificity were both 100%).

2. Analytical validation of the STH-PAS

(D Detection limit of genomic DNA

A cutoff value of mean + six SDs of image densities in wild-type (G/G) was used to detect variant (G/A) in
the image analysis. The positive detection rate of 0.37 ng was 93.3% and that of 1.11 ng was 100%. The
minimum concentration at which 95% of all 15 HLA-B*58:01(+) cases tested positive was 1.11 ng, meaning
that the detection limit of this system was 1.11 ng, which suggested that approximately 10 times the
amount of genomic DNA was required for reliable diagnosis by eye. Therefore, 10 ng of genomic DNA was
set as the optimized template amount.

@ Reproducibility

The accuracy was evaluated first by the consistency of positive and negative controls and the genotypes of
rs9263726 revealed by a TagMan assay. Indeed, there was a 100% match in the TagMan genotyping results
for rs9263726. The reproducibility of the intra-laboratory repeatability was performed with three
independent measurements. Image analysis revealed the densities of visible bands in the variant line area
to be highly reproducible, and the precision values (SD/mean) for the intensity were 23.5%, 19.7%, and
21.4% for the first, second, and third runs, respectively. No false-positive or false-negative results were
observed, and the clinical sensitivity, specificity, and accuracy were 100% for all samples.

@ Robustness

For the robustness evaluation, we changed the annealing temperature by = 1°C from the optimized
condition (66°C) and found that the bands became stronger and weaker (but still visible) in the case of 65°C
and 67°C, respectively. However, at annealing temperatures 65°C and 67°C, a false positives of wild-type
(G/G) and false negatives of variant (G/A) were increased, respectively. We also evaluated effects of changes
in the master mix volume (+5%), the primer concentration (+30%), and type of the thermal cycler, but
resulting in no changes in the genotyping results as long as the annealing temperature was kept at 66°C.
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Although the test was highly reproducible, the thermal cycler with excellent temperature control was
thought to be needed because the changes in annealing temperature (+1°C) strongly affected the results.
In conclusion, we developed an STH-PAS method that can be used to identify genetic variant rs9263726,
which is linked with HLA-B*58:01, using multiplex single-tube PCR and a membrane stick. We also

performed analytical validation of this method and confirmed its reliability.



