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INTRODUCTION

Fixed drug eruption (FDE) is a distinct type of drug eruption, 
which appears as pruritic, well-circumscribed, erythematous 
macules or edematous plaques.1 FDE is characterized by recur-
rence at the same sites upon re-exposure to the offending drug 
and resolves spontaneously with hyperpigmentation.1 Intraepi-
dermal CD8+ T cells in the FDE lesions contribute to the devel-
opment of localized tissue damage.1 They are not cytolytic in the 
resting state, but once activated, they kill surrounding keratino-
cytes and release cytokines such as interferon gamma (IFN-γ) 
and CD4+, CD8+ T cells and neutrophils are recruited in the le-
sions and as a whole result in tissue damage.1

There are several tests to identify the causative drugs, such as 
the systemic oral challenge test and topical provocation tests 
including the patch test.1 However, it is not easy to identify the 
culprit drug clearly particularly when there are multiple culprit 
drugs. Oral challenge, which is the gold standard for the diagno-
sis of FDE, can induce severe reactions and patch tests for FDE 
has revealed highly variable positivity rates.2

The lymphocyte transformation test (LTT) is a diagnostic pro-
cedure for drug allergy and has been in use for more than 30 
years.3 The LTT is a safe and reliable test for determining hyper-
sensitivity to various types of drugs, but is reported to be rarely 
positive in patients with FDE.3 Here, we report a case of allopu-
rinol-induced FDE that was successfully proven with an LTT.
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CASE REPORT

A 75-year-old man with chronic renal disease was consulted 
about recurrent erythema and a blister on the glans penis, which 
occurred repeatedly on the day after he took allopurinol (100 mg 
once daily) for treatment of gouty arthritis five years ago. The le-
sion resolved with the discontinuation of allopurinol and a di-
agnosis of FDE was made based on the history of same-site re-
currence with residual hyperpigmentation after the adminis-
tration of allopurinol. His symptom did not recur, since he has 
abstained from allopurinol. He recently experienced gouty ar-
thritis as his uric acid level increased with renal function deteri-
oration and required urate lowering agents. He had no other 
history of allergic disease except allopurinol-induced FDE. An 
oral challenge test was not performed because the patient ex-
perienced multiple (more than three times) apparent episodes 
of FDE after ingestion of allopurinol and refused to take allopu-
rinol again. To confirm whether allopurinol was the causative 
drug of his previous FDE, we performed an LTT with allopuri-
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Allopurinol is one of the causative drugs that induce fixed drug eruption (FDE). The lymphocyte transformation test (LTT) is a safe and reliable diag-
nostic procedure for drug allergy, but is reported to be rarely positive in patients with FDE. In the current case, we performed an LTT and successfully 
confirmed allopurinol as the offending drug. This case report suggests that an LTT should be an optional diagnostic tool for FDE or delayed reaction 
due to allopurinol.
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nol, as follows: peripheral blood mononuclear cells (PBMCs) 
without allopurinol and with various concentrations (0.1-5 μg/
mL) of allopurinol were cultured for 5 days, 3H-thymidine was 
then added, and lymphocyte proliferation was measured as 3H-
thymidine uptake on day 6.4 We compared the patient’s results 
with those of two normal controls who had not been exposed 
to allopurinol before. The LTT result was interpreted as positive 
if the patient’s stimulation index (SI) was more than 1.8.4 The 
patient’s SI value increased in a dose-dependent manner (Fig-
ure) and was higher than 1.8 for every concentration of allopu-
rinol and above 2.0 at concentrations of 1.0 and 5.0 μg/mL, 
while the SI values of the two normal controls were less than 1.0 
(Figure).

DISCUSSION

Allopurinol (4-hydroxypyrazolol [3,4-d] pyramidine) is a drug 
frequently used for the treatment of hyperuricemia and patients 
are commonly reported to develop adverse reacions.5 There are 
occasional reports regarding the induction of FDE by allopuri-
nol.5-8 Although an oral challenge is the most reliable test for 
verifying the drug responsible for FDE, it can be hazardous to 
patients if a previous reaction was severe.1 Furthermore, if there 
were multiple culprit drugs, an oral challenge is very time con-
suming as well as laborious. The patch test is much safer than 
the oral challenge, but it can give false negative results arising 
from the low concentration of drug being tested, the refractory 
period of the patient, or the patient being sensitized to a metab-
olite, not the original drug.1 The patch test should be performed 
on the affected area; however, FDE frequently develops on the 
lips, face, or genitalia, where a patch test is difficult to perform.6 
Moreover, allopurinol-induced delayed skin reactions including 
FDE are rarely positive in patch testing.2,9 LTT is a well-estab-
lished and useful test in various disease and drugs.10 In LTT, pe-

ripheral blood mononuclear cells (PBMCs) of patients are sam-
pled and cultivated with the suspected causative drug, and en-
hanced lymphocyte proliferation is interpreted as drug-specific 
T cell sensitization.3 Sensitivity and specificity of LTT is report-
ed to be 60%-70% and 85%, respectively10 and is higher than 
sensitivity of patch test about 50%.2,10 LTT is useful in the hyper-
sensitivity reactions with strong immune response leading to 
detectable activation of peripheral drug-specific T cells by the 
in vitro stimulation. Generally, patients with FDE is known to 
be consistently negative in LTT.10 However, we tried LTT in the 
patient with allopurinol-induced FDE and successfully con-
firmed allopurinol as the offending drug. This case report sug-
gests that LTT could be an optional diagnostic tool for FDE due 
to allopurinol.
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Figure. Result of lymphocyte transformation test with increasing dose of allo-
purinol.
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