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Dear Editor,

The Philadelphia chromosome (Ph) results from the reciprocal
translocation 1(9;22)(q34.1;q11.2) and comprises the BCR-ABL1
fusion [1,2]. In B lymphoblastic (B)-ALL/lymphaoblastic lymphoma
(LBL), Ph+ cases account for ~25% of adult cases and 2%-4%
of pediatric cases. It is associated with poor prognosis and re-
quires therapy with tyrosine kinase inhibitors (TKIs) [3]. In con-
trast, Ph+ T-ALL/LBL is so rare that the clinical relevance, prog-
nostic significance, and treatment approaches are not clearly
defined for these patients [1, 4, 51.

STIL-TALI fusion is identified in 9%—26% of T-ALL cases and
results from interstitial deletion between the 5 untranslated re-
gion of TALI and STIL, located on chromosome 1p33. This con-
dition can promote T-cell leukemogenesis due to TALI overex-
pression; however, its clinical significance is controversial [6].

We report a rare case of a STIL-TALI-positive T-ALL patient
who also carried a minor Ph+ clone. The Institutional Review
Board of Severance Hospital, Seoul, Korea, approved this study
(4-2022-0305) and waived the need for informed consent.

An 11-year-old boy with no significant medical history presented
with a cervical mass. He underwent cervical lymph node biopsy
at a tertiary hospital in February 2022; the pathologic diagnosis
was suggestive of precursor T-cell lymphoid neoplasm. The pa-
tient was referred to our hospital for further evaluation and was
admitted to the isolation ward after testing positive for coronavi-

rus disease (COVID-19).

Complete blood count was white blood cell (WBC) count,
252.55x 10%/L; hemoglobin, 10.3 g/dL; platelet count, 47 x 10%
L. Peripheral blood smear showed 89% blasts (Fig. 1A). Be-
cause of COVID-19, initial bone marrow examination was not
performed; the entire diagnostic work-up was conducted using
peripheral blood samples. Chromosome analysis results were
not interpretable because of a lack of metaphase cells. Flow cy-
tometry showed an abnormal leukemic population, consistent
with T-ALL/LBL (Fig. 2). Reverse transcription (RT)-PCR using
total RNA isolated from WBCs (HemaVision kit; DNA-Diagnostic,
Risskov, Denmark) revealed an ela2 rearrangement (Fig. 1B).
Quantitative RT-PCR (Ipsogen BCR-ABL1 mbcr kit; Qiagen, Hil-
den, Germany) revealed a BCR-ABL1-to-ABL1 transcript ratio of
6.11x 10 RNA fusion panel (FusionPlex Pan-Heme Panel,
ArcherDX, CO, USA) detected a STIL-TALI rearrangement (Fig.
10).

To confirm the STIL-TAL1I transcript, RT-PCR and direct se-
quencing were performed (Fig. 1D, E). Next-generation se-
quencing revealed a copy number loss of CDKN2A/B and two
frameshift mutations of PTEN exon 7 in trans (p.Leu247Lysf-
sTerll, 11.3% variant allele frequency [VAF] and p.Leu247-
HisfsTerl4, 43.7% VAF), which are frequently associated with
T-ALL [7]. A TCR gene clonality assay (LymphoTrack; Invivo-
scribe Technologies, San Diego, CA, USA) showed clonal rear-
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Fig. 1. Morphological and genetic analysis. (A) Blasts on a peripheral blood smear (Wright-Giemsa stain, 1,000x). (B) Agarose gel electro-
phoresis of the reverse transcription (RT)-PCR product showing the ela2 (p190) BCR-ABLI transcript (HemaVision kit; DNA-Diagnostic, Riss-
kov, Denmark). (C) STIL-TAL1 fusion detected using an RNA fusion panel (FusionPlex Pan-Heme Panel; ArcherDX, Boulder, CO, USA). (D)
RT-PCR using cDNA and subsequent (E) Sanger sequencing confirmed breakpoints in exons 1 and 3 of STIL and TALI, respectively.
Abbreviations: NTC, non-template control; PC, positive control.
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Fig. 2. Flow cytometry findings of the patient. Abnormal leukemic cells highlighted in red (55.0% of total cells) exhibited a CD2*, cCD3",
CD3*dm CD5*, CD7+, CD8*®™ CD34-, nTdT-, and CD1a™ phenotype at diagnosis.
Abbreviations: cCD3, cytoplasmic CD3; SS, side scatter.
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rangement in TCRB (Db1/Jb1-2; 40.1% of total reads) and TCRG
(Vg3/none; 40.8% of total reads).

In our case, BCR-ABL]1 fusion was detected only by RT-PCR,
not by RNA fusion panel analysis. The reason for this discrep-
ancy maybe the different levels of sensitivity of the two tests [8].
Based on a previous report describing cases of T-ALL with a mi-
nor Ph+ clone [9], our case can be considered STIL-TALI-posi-
tive T-ALL with a minor Ph+ clone. The patient received induc-
tion therapy and achieved complete remission with incomplete
hematologic recovery. He continued treatment with nelarabine,
and hematopoietic stem cell transplantation is planned after con-
solidation therapy with the addition of imatinib.

Ph+ T-ALL/LBL is extremely rare, and only a few cases have
been reported [1, 4, 51. Furthermore, Ph+ T-ALL with STIL-TALI
fusion has been reported only once [10]. To our knowledge, this
is the first case of Ph+ T-ALL as well as of Ph+ T-ALL with STIL-
TAL1 fusion reported in Korea.

Because of its rarity, the clinical significance of Ph+ clones in
Ph+ T-ALL is not clearly defined. However, as expression of the
BCR-ABL1 oncogene provides proliferative and survival advan-
tages, there may be risk of clonal selection of Ph+ clones, pos-
sibly contributing to the worsening of the prognosis. This can be
implied from a Ph+ T-ALL case in which disease progression
was associated with a higher BCR-ABL1 transcript level and an
increase in proportion of BCR-ABL 1-positive cells, indicating the
contribution of Ph+ clones in disease progression, leading to a
poor outcome [1, 11]. As for the treatment approach of Ph+ T-
ALL, the addition of TKls to chemotherapy should be consid-
ered as cases in which patients showed good responses to TKls
have been reported [9].

We report a rare case of STIL-TALI-positive T-ALL with a mi-
nor Ph+ clone. More extensive studies are needed to assess the
true incidence of T-ALL with a minor Ph+ clone and its clinical
significance. Moreover, research on the role of these coexisting
rearrangements in leukemogenesis is warranted. Clinical labora-
tories should be aware of this rare phenomenon and use cau-
tion when reporting patients’ test results.
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