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NK-cell hosts.* It is plausible that killer cells in close contact with
EB V-infected B cells may acquire EBV infection directly and then
proliferate with clonality.

In the present study, we evaluated prognostic factors among
patients with EBV* T/NK-LPDs. Multivariate analysis showed
that age at onset of disease (= 8 years) and liver dysfunction were
independent risk factors for mortality, and that patients receiving
transplantations had a better prognosis. We found previously that
older onset age (= 8 years) was associated with mortality in
patients with CAEB V.2 Furthermore, a recent report demonstrated
that adult patients with CAEBYV had progressive and more aggres-
sive courses than those of childhood onset cases.*® Interestingly,
patients with CD4* T-cell infection had shorter survival rates than
those with NK infection, whereas clinical categories were not
correlated with survival rates. Onset age of patients with CD4*
T-cell infection was high (median, 14.5 years). These results
suggest that adult patients with CD4* T-cell infection may have
more aggressive features and are likely to develop multipie organ
failure. Although the reason is unclear, we should be cautious about
rapid progression in patients with CD4* T-cell infection.

We surveyed administered therapies based on physician ques-
tionnaire responses. A potential limitation of this study design was
the use of retrospective questionnaires; therefore, we should be
cautious about the evaluation of treatment efficacy. Nevertheless, it
seems that only HSCT induced CR in patients with EB V-associated
T/NK-LPDs except for HLH. Some EBV-associated HLH patients
responded well to chemotherapy and immunomodulating thera-
pies,*” but patients with CAEBV were generally refractory to chemo-
therapy. Similar findings were reported in patients with CAEBYV in the
United States.?® Furthermore, Kaplan-Meier estimates indicated
that shorter time from onset to HSCT (< 30 months) and inactive
disease at HSCT resulted in long survival times, suggesting that
earlier HSCT in patients in good condition is preferred. Patients
with CAEBV have a higher risk of transplantation-related compli-
cations.*#® Recently, Kawa et al reported excellent outcome of
HSCT with reduced-intensity conditioning.*’ Although the superi-
ority of reduced-intensity conditioning over myeloablative condi-
tioning did not reach statistical significance in that study, it appears
that a reduced-intensity regimen is sufficient to prevent transplanta-
tion-related deaths. 4049

The concept of EBV* T/NK-LPD was initially proposed by
Kawa et al, and then examined by other researchers.”’* This
umbrella term encompasses specific clinical diseases of the CAEBV
T/NK—cell type, EBV-associated HLH, severe mosquito bite al-
lergy, and hydroa vacciniforme, the distinction of which are
differentiated based on clinical manifestations. However, if the
clinical data are absent regarding the prodromal phase of expansion
of EBV* T/NK—cells with variable clonality, we cannot discrimi-
nate systemic diseases such as ANKL and extranasal ENKL from
EBV* NK-LPDs, because EBV* proliferating cells are indistin-
guishable in morphology and phenotype. Recently, this issue was
highlighted by Takahashi et al.’®V Interestingly, 4 patients of the
present series developed ANKL in their clinical course, 2 of whom
had only skin symptoms categorized as severe mosquito bite
allergy at the time of the diagnosis. In addition, 6 patients who were
clinically categorized as CAEBV NK-cell type (4 cases) and T-cell
type (2 cases) developed ENKL; the major clinical difference from
de novo ENKL was its early onset (median age, 8.5 years). Three
patients had hypersensitivity to mosquito bites. There were no
differences in pathologic features between these patients and de
novo ENKL patients.5° Furthermore, new development of chromo-
somal aberrations was seen in 6 patients during follow-up. In this
study, most of the patients with EBV™ T/NK-LPDs had clonality of
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EBV-infected cells. These results indicate that patients with
clonally expanding EBV-infected T or NK cells in EBV* T/NK-
LPD eventually develop overt leukemia and lymphoma, the
clinicopathologic findings of which are in keeping with those well
documented in extranasal ENKL, ANKL, and PTCL, with addi-
tional mutations in cancer genes or tUmor-suppressor genes.

In 2008, an international meeting was organized at the National
Institute of Health to better define the pathogenesis, classification,
and treatment of EBV-associated LPDs in nonimmunocompro-
mised hosts.?® At that meeting, acute and chronic EBV syndromes
of T cells and NK cells were clarified to have a broad spectrum, in
which hydroa vacciniforme, hydroa vacciniforme-like lymphoma,
severe mosquito bite allergy, and systemic EBV* T-LPD of
childhood were listed as EBV* T/NK-LPDs under an umbrella
term of CAEBV of T/NK~cell type.* In the present study, EBV*
T/NK-LPD is characterized by the systemic distribution of EBV™*
clones beyond the clinical categorization currently proposed as
CAEBYV, HLH, severe mosquito bite allergy, and hydroa vaccini-
forme. Furthermore, we also shed light on the clinicopathologic
distinctiveness of patients with NK-cell infection, which has not
been well addressed in the past even though these patients comprise
approximately 40% of EBV* T/NK-LPD cases. This phenotype
was more closely associated with hypersensitivity to mosquito bite
and a relatively indolent clinical course, the biologic significance of
which should be clarified in the future.
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