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Summary of Tagraxofusp Trial Results

Introduction and Highlights

CMML (all doses); Stages 1 and 2 (n=23)

Duration of Treatment

Background: CMML 
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• Predictable and manageable safety profile
• No apparent cumulative AEs, including in the bone marrow, over multiple cycles

• In this Phase 1/2 trial, tagraxofusp was clinically active, with a predictable and manageable safety 
profile in patients with relapsed/refractory CMML – in particular, in patients with baseline 
splenomegaly (historically associated with advanced disease, morbidity, and poor prognosis)

- 3 bone marrow CRs

- 1 patient bridged to stem cell transplant (SCT)

- 100% (12/12) of evaluable patients had a reduction in baseline splenomegaly

- 67% (8/12) had reduction by ≥50%

- 50% (4/8) with baseline spleen size ≥5cm had reduction by ≥50%

• Most common TRAEs include hypoalbuminemia (35%), thrombocytopenia (30%), nausea (26%) and 
vomiting (26%). Most common TRAEs, grade 3+, include thrombocytopenia (30%) and nausea (4%)

• Next steps include a pivotal program in patients with CMML

Most Common Adverse Events 
(≥ 15% of treatment related adverse effects, TRAEs)

Preferred Term
All Grades n (%) TRAEs n (%)

TRAEs All AEs G1 & 2 G3 G4 G5
Hypoalbuminaemia 8 (35) 10 (43) 8 (35) -- -- --

Thrombocytopenia 7 (30) 7 (30) -- 3 (13) 4 (17) --

Nausea 6 (26) 7 (30) 5 (22) 1 (4) -- --

Vomiting 6 (26) 9 (39) 6 (26) -- -- --

Anaemia 5 (22) 8 (35) 1 (4) 4 (17) -- --

Fatigue 4 (17) 8 (35) 4 (17) -- -- --

Oedema peripheral 4 (17) 10 (43) 4 (17) -- -- --

Weight increased 4 (17) 7 (30) 4 (17) -- -- --

• 3 bone marrow complete responses (BMCRs)
• 1 patient bridged to stem cell transplant in remission on tagraxofusp
• 100% (12/12) spleen responses

– 67% (8/12) had reduction of ≥50%
– 50% (4/8) with baseline ≥5 cm had reduction ≥50%
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Tagraxofusp 
• Novel targeted therapy directed to CD123
• FDA-approved for the treatment of adult and pediatric patients, 2 years and older, with 

blastic plasmacytoid dendritic cell neoplasm (BPDCN) 
- Breakthrough Therapy Designation (BTD) designation

• Marketing Authorization Application (MAA) for BPDCN granted accelerated 
assessment, and under review, by the EMA

CD123 target
• Expressed by multiple malignancies, including certain myeloproliferative neoplasms 

(MPN) such as chronic myelomonocytic leukemia (CMML) and myelofibrosis (MF), 
certain acute myeloid leukemia (AML) patient subsets, BPDCN and others

Tagraxofusp and CMML
• Tagraxofusp has demonstrated clinical activity, with a predictable and manageable 

safety profile, in this Phase 1/2 trial (NCT02268253) of patients with relapsed/refractory 
CMML

• Patient enrollment is ongoing
Ø Given the encouraging data from this trial and the unmet medical need in 

patients with CMML, a pivotal program is being constructed

• Aggressive myeloid malignancy, characterized by monocytosis
• Median age: 72-76 years
• Poor prognosis
• Presents with myelodysplastic (MDS) or myeloproliferative (MPN) features

- Originally classified as an myelodysplastic syndrome (MDS)
- Has since been re-classified as an MDS/MPN 

o MD-CMML (myelodysplastic CMML): WBC <13 x 109/L
o MP-CMML (myeloproliferative CMML): WBC ≥13 x 109/L; characterized by 

advanced disease, splenomegaly, RAS pathway mutations, poor prognosis 
• Historically: Hypomethylating agents (HMAs) were approved for myelodysplastic 

syndrome (MDS) at a time when CMML was considered an MDS
- First-line CMML, historically:

o In MDS pivotal trials, ORR 11%-27%
o Subsequent to approvals, additional clinical trials demonstrated ORR centered 

at ~30%-40% (range ~25%-75%) upon initial exposure to HMAs, but responses 
generally not sustained, with CR rates ~15%

o Median overall survival (OS): 24-36 months
- Relapsed/refractory CMML, historically:

o Outcomes have been described as dismal, irrespective of management
o Median OS: 6-7 months

• Currently: ~50% of CMML now considered a myeloproliferative neoplasm (MPN)
- International consortium recommended revising response criteria (historically MDS-

focused) to capture MPN elements (Savona, 2015)

a12 μg/kg/day was highest tested dose (MTD not reached) and selected for Stage 2.
CMML = chronic myelomonocytic leukemia; MF = myelofibrosis, SM = systemic mastocytosis; PED = primary eosinophilic disorders; IV = intravenous; 
MTD = maximum tolerated dose

Stage 1 Lead-in (Complete)
• MPN: CMML or MF without evidence of 

transformation
• Tagraxofusp (12 μg/kg)a via IV infusion, days 1-3 of a

21-day cycle (cycles 1-4), a 28-day cycle (cycles 5-7);
a 42-day cycle thereafter

• Key objectives: To further define safety and efficacy

Stage 2 Expansion (Enrolling)

• MPN: CMML, MF, SM, and PED
• Tagraxofusp (7, 9, or 12 ug/kg) via IV infusion, days 

1-3 of a 21-day cycle (cycles 1-4), a 28-day cycle 
(cycles 5-7); a 42-day cycle thereafter

• Key objectives: To determine optimal dose and  
regimen for Stage 2

1 BM involvement defined as blast count ≥5%
2 Patient received prior therapy and SCT
3 One patient did not have these data at the time of cut-off

Prior Therapy for CMML, n (%)
Hypomethylating agent (HMA) 11 (48)
Prior Systemic Therapy (PST) 9 (39)
Stem cell transplant (SCT)2 3 (13)
No prior systemic therapy for CMML 2 (9)

Cytogenetic Risk Category3

High risk 8 (35)
Intermediate risk 8 (35)
Low risk 4 (17)
Other mutations 2 (9)

Age, years n = 23
Median [range] 69 [42-80]

Gender
Male 19 (83)

CMML Type
CMML-1 15 (65)
CMML-2 8 (35)

ECOG
Median [range] 1 [0-2]

Median Blast Count, %
Median [range] 6.0 [0-18]

Baseline Sites of Disease, n (%)
Bone marrow (BM)1 17 (74)
Spleen 12 (52)
Liver 4 (17)

ECOG = Eastern Cooperative Oncology Group

* There were 3 cases of capillary leak syndrome, all grade 2

Tagraxofusp, Mechanism of Action, 
and Rationale in CMML
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Tagraxofusp

Tagraxofusp is a targeted therapy directed to CD123
• Novel targeted therapy directed to CD123

• FDA-approved for the treatment of adult and pediatric 
patients, 2 years and older, with blastic plasmacytoid 
dendritic cell neoplasm (BPDCN) 

- Breakthrough Therapy Designation (BTD)

• Marketing Authorization Application (MAA) granted 
accelerated assessment, and under review, by the 
EMA

CMML and BPDCN overlap
• CMML and BPDCN can share genetic alterations and 

have a common clonal origin
• CMML can transform into BPDCN

CD123 expression in CMML
• CMML blasts
• CMML monocytes
• Neoplastic pDCs1 in CMML microenvironment

Riaz. Cancer Control. 2014; Patnaik. Blood Cancer J. 2018; 
Brunetti. Leukemia. 2017; Krishnan. ASH 2018.; Ji. Blood. 2014

Spleen

CD123 expression

CD123+

Bone Marrow

1Plasmacytoid dendritic 
cell (pDC) is the cell of 
origin of BPDCN

CD123+

= Patient bridged to SCT in remission on tagraxofusp
1Measured by physical exam (cm below costal margin [BCM])
HMA = hypomethylating agent; PST = prior systemic therapy; SCT = stem cell transplant; Clo = clofarabine; N/E = not evaluable; N/L = not listed; N/A = not
available; SD=stable disease; PD=progressive disease
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SR (33%)

SR (80%) and BMCR

SR (100%) and BMCR

SR (100%) and BMCR

SR (100%)

SR (100%)

SR (21%)

SR (100%)

SR (100%)

SR (50%)

SR (36%)

SR (26%)

Pt # Line Bone Marrow CR Spleen Responses1

Pre → Post Pre → Post % Response
11 3 10 cm → 0 cm 100%
5 2 6% → 1% 5 cm → 0 cm 100%
12 2 10% → 1% 4 cm → 0 cm 100%
3 2 2 cm → 0 cm 100%
9 2 N/E 2 cm → 0 cm 100%
20 1 N/E 2 cm → 0 cm 100%

17 2 15% → 2% 
(bridged to stem cell transplant) 10 cm → 2 cm 80%

1 2 20 cm → 10 cm 50%
8 2 22 cm → 14 cm 36%
23 2 N/E 6 cm →  4 cm 33%
21 2 N/E 27 cm → 20 cm   26%
6 2 14 cm → 11 cm 21%

1Patients with palpable spleen at baseline.

BCM = below costal margin (by physical exam); N/E = not evaluable

Next Steps for Tagraxofusp in 
Patients with CMML 

• Given the encouraging data from this trial and the unmet medical need in patients with CMML, 
a pivotal program is being constructed

• The protocol is currently being designed to incorporate these elements
- Eligibility

§ Patients with CMML who failed first-line cytoreductive therapy 
- Endpoints and criteria

§ ORR (CR + PR), supported by duration, transfusion independence, safety
§ Additional endpoints and criteria to be assessed for potential clinical benefit include

o BM response with partial hematopoietic recovery; correlation to transfusion-
independence and decreased risk of infections

o Spleen size
o CD123 expression level

- Trial design 
§ Single-arm, non-randomized
§ Open new cohort (Stage 3) to current study 0314

o Stage 3a: assess potential clinical benefit of additional efficacy endpoints and criteria
o Stage 3b: ORR +/- additional elements assessed in Stage 3a

§ An additional arm of patients with first-line CMML unlikely to benefit from available therapies 
is also under consideration
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Patient Dose 
(μg/kg/d) Line Prior 

Therapy
CMML 
Type

WBC  
(109/L)

BONE MARROW SPLEEN1

Baseline
(BM blast %)

Best 
Response 

(BM blast %)

BMCR Baseline  
(cm)

Best Response 
(cm)

Spleen 
Size 

Reduction

11 12 3 HMA CMML-1 5.3 5 PD 10 0 100%
5 9 2 HMA CMML-1 44.7 6 1 6% → 1% 5 0 100%
12 12 2 PST CMML-2 9.3 10 1 10% → 1% 4 0 100%
3 12 2 HMA CMML-1 99.2 7.6 SD 2 0 100%
9 12 2 HMA CMML-2 66.1 18 N/A N/E 2 0 100%
20 12 1 -- CMML-1 16.3 4 SD N/E 2 0 100%

17 12 2 PST CMML-2 8.1 15 2 15% → 2% 10 2 80%

1 7 2 PST; SCT CMML-2 33.8 15 SD 20 10 50%

8 12 2 HMA CMML-1 64.2 6 PD 22 14 36%
23 12 2 PST CMML-1 31.8 2 Pending N/E 6 4 33%
21 12 2 PST CMML-1 25.6 2 N/A N/E 27 20 26%
6 12 2 PST CMML-1 27.2 8 N/A 14 11 21%
10 12 2 HMA CMML-1 2.7 11 7 No splenomegaly N/E
7 12 2 HMA CMML-1 15.0 9 7 No splenomegaly N/E
13 12 2 PST CMML-1 26.1 6 4.9 No splenomegaly N/E
2 9 2 PST CMML-2 21.9 5 PD No splenomegaly N/E
14 12 2 PST CMML-2 33.8 14 SD No splenomegaly N/E
4 12 3 HMA; Clo CMML-1 18.5 0 3 N/E No splenomegaly N/E
15 12 1 -- CMML-1 12.3 6 SD No splenomegaly N/E

16 12 2 HMA;
SCT CMML-1 3.3 3 N/A N/E No splenomegaly N/E

18 12 N/L N/L CMML-2 2.3 14 PD No splenomegaly N/E
19 12 2 HMA CMML-1 8.8 3 PD N/E No splenomegaly N/E

22 12 3 HMA; 
SCT CMML-2 4.3 6 N/A N/E No Splenomegaly N/E

Blastic plasmacytoid dendritic cell neoplasm and chronic
myelomonocytic leukemia: a shared clonal origin

Leukemia (2017) 31, 1238–1240; doi:10.1038/leu.2017.38

Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a rare,
distinct entity of the WHO 2008 classification of hematopoietic
tumors1 that is thought to arise from plasmacytoid dendritic cell
precursors. BPDCN is characterized by the expansion of mono-
morphic immature tumor cells expressing CD4, CD56, CD123 and
TLC-1, usually in the bone marrow and the skin.1 The disease affects
both young and old adults and the outcome of patients treated with
standard-dose therapeutic regimens is usually poor.1 Tumor cells
frequently carry recurrent chromosomal abnormalities1 and, more
recently, several recurrently mutated genes were identified in
BPDCN, including TET2 (36%), ASXL1 (32%) and NRAS (20%).2

About 10–20% of BPDCN patients are also affected by other
myeloid neoplasms, including myelodysplastic syndromes, chronic
myelomonocytic leukemia (CMML) and acute myeloid leukemia.
CMML is a myelodysplastic/myeloproliferative neoplasm charac-
terized by hypercellular marrow, persistent peripheral monocy-
tosis, anemia and splenomegaly.1 Interestingly, CMML may carry
mutations of the TET2, ASXL1 and RAS genes that are also involved
in BPDCN.2,3 Although the co-occurrence of such myeloid
neoplasms and BPDCN has been widely reported in the literature,
it remains uncertain whether these diseases are clonally related.
Here we report the case of an 82-year-old patient with

asymptomatic, clinically stable CMML who, 2 years after CMML
diagnosis, developed BPDCN with exclusive cutaneous involve-
ment (Figure 1a). Blood counts showed only a mild monocytosis
and thrombocytopenia at both CMML (WBC 4.2× 109/l, monocytes
1.1× 109/l, Hb 14 g/dl, platelets 97× 109/l) and BPDCN diagnosis
(WBC 3.4× 109/l, monocytes 1.1× 109/l, Hb 13.8 g/dl, platelets
76× 109/l). BPDCN was confirmed by histological examination and
immunohistochemistry, demonstrating dermal infiltration by
immature cells expressing CD4, CD56, CD123 (Figure 1b), TLC-1
and BDCA-2 antigens. The morphological picture as well as
negativity for myeloperoxidase (Figure 1b) and PGM1/CD68 (not
shown) excluded the possibility of a concomitant CMML
cutaneous localization. Bone marrow examination was consistent
with the previous diagnosis of CMML but showed no BPDCN
involvement, as documented by morphology, immunohistochem-
istry (Figure 1c) and flow cytometry (o0.05% of bone marrow
cells were CD4+, CD45+, CD123+). Bone marrow karyotyping and
FISH were unremarkable. The patient underwent six cycles of
CHOP-like chemotherapy leading to complete resolution of the
skin lesions with tolerable toxicities. Shortly after the treatment
completion, the patient relapsed with multiple neoplastic skin
lesions and eventually died 2 months later due to bone marrow
BPDCN progression.
We performed targeted sequencing of 54 genes recurrently

mutated in myeloid malignancies (Supplementary Table 1) from
both whole bone marrow (CMML) and skin (BPDCN) samples
collected at the time of BPDCN diagnosis. Biopsies were also taken
from non-affected regions of the skin for germline control. Written
informed consent was obtained before sampling of both skin and
bone marrow. DNA was extracted from fresh-frozen samples and
DNA libraries were generated with the TruSight Myeloid Sequen-
cing Panel kit (Illumina, San Diego, CA, USA). Sequencing was
performed with the MiSeq sequencer (Illumina). Average amplicon

coverages for BPDCN (skin), CMML (bone marrow) and control
non-affected skin samples were 2375, 3781 and 2650, respectively.
A custom filtering pipeline that included the removal of known
artifacts and normal polymorphisms, as well as a variant allele
frequency (VAF) of X 5% in tumor samples and a minimum read
depth of 300 in tumor and normal samples was used.
Strikingly, the same mutations of TET2 (Y1244fsX1266; Q810X)

and SRSF2 (P95H) were detected in both bone marrow (CMML)
and skin (BPDCN) samples (Figure 1d). In addition, a JAK2 V617F
mutation was present, but only in the bone marrow (Figure 1d).
TET2 and SRSF2 mutations were likely clonal in both BPDCN (VAFs
ranging between 34 and 38%) and CMML samples (VAFs ranging
between 46 and 50%), while the JAK2 mutation was present only
in a CMML bone marrow subclone (VAF 15%; Figure 1d). The
slightly lower VAFs of TET2 and SRSF2 mutated alleles observed in
the BPDCN sample might be attributable to a lower purity of
neoplastic cells in the skin (Figure 1b). Sequencing of the clinically
unaffected skin sample revealed the JAK2 mutation to be absent
and the other three mutations to be present at low VAFs (o5%),
possibly due to sub-clinical involvement by BPDCN.
TET2 encodes for a methylcytosine dioxygenase that catalyzes

the conversion of 5-methylcytosine to 5-hydroxymethylcytosine,
promoting active DNA demethylation.4 This gene is recurrently
mutated in a large variety of hematologic malignancies including
CMML3 and BPDCN.2,5 SRSF2 is a component of the spliceosome
machinery and it is commonly mutated at codon 95 in several
myeloid malignancies, including 40% of CMML.3 While one study
already reported SRSF2 mutations at codon 122 in two cases of
BPDCN,2 this is the first report of the P95H mutation in this
disease. In keeping with our data, JAK2 V617F has been widely
described in CMML,3 but not in BPDCN.
These findings clearly demonstrate that in our patient the CMML

and the BPDCN shared three early genetic events, two TET2
mutations (Y1244fsX1266; Q810X) and one SRSF2 mutation (P95H),
strongly suggesting the same clonal origin. Although it is not
possible to infer the exact order of acquisition of each mutation in
our patient, it is clear that TET2 and SRSF2 mutations were early
events, being present in the vast majority of CMML and BPDCN cells.
In contrast, the JAK2 V617F mutation was acquired later and only in
a subclone of the CMML. The co-occurence of TET2 and SRSF2
mutations has been reported as highly specific for CMML among
myeloid neoplasms.6 As a consequence, one possible scenario is
that BPDCN arose from TET2/SRSF2-mutated CMML that only later
acquired a JAK2mutation in a subclone. An alternative model would
involve a pre-leukemic clone carrying mutated TET2 and/or SRSF2,
which later gave rise to CMML and BPDCN independently from one
another. The latter hypothesis may be supported by the finding that
older individuals with no previous history of hematopoietic
neoplasm may carry clonal hematopoiesis of indeterminate
potential (CHIP), which is sustained by mutations of genes such as
DNMT3A, TET2 and SRSF2.7–11 A similar phenomenon has been
observed in pre-leukemic hematopoietic stem cells of patients with
acute myeloid leukemia.12,13 Not surprisingly, CHIP is associated with
an increased risk of developing hematologic cancers7 and interest-
ingly the spectra of mutations of CHIP, CMML and BPDCN are
significantly overlapping.2,5,7,14,15

Recently, several sequencing studies attempted to uncover the
genetic events that drive BPDCN.2,5,14 Although several myeloid
genes (for example, TET2, NRAS) were consistently reported as
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Blastic plasmacytoid dendritic cell neoplasm and chronic
myelomonocytic leukemia: a shared clonal origin

Leukemia (2017) 31, 1238–1240; doi:10.1038/leu.2017.38

Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a rare,
distinct entity of the WHO 2008 classification of hematopoietic
tumors1 that is thought to arise from plasmacytoid dendritic cell
precursors. BPDCN is characterized by the expansion of mono-
morphic immature tumor cells expressing CD4, CD56, CD123 and
TLC-1, usually in the bone marrow and the skin.1 The disease affects
both young and old adults and the outcome of patients treated with
standard-dose therapeutic regimens is usually poor.1 Tumor cells
frequently carry recurrent chromosomal abnormalities1 and, more
recently, several recurrently mutated genes were identified in
BPDCN, including TET2 (36%), ASXL1 (32%) and NRAS (20%).2

About 10–20% of BPDCN patients are also affected by other
myeloid neoplasms, including myelodysplastic syndromes, chronic
myelomonocytic leukemia (CMML) and acute myeloid leukemia.
CMML is a myelodysplastic/myeloproliferative neoplasm charac-
terized by hypercellular marrow, persistent peripheral monocy-
tosis, anemia and splenomegaly.1 Interestingly, CMML may carry
mutations of the TET2, ASXL1 and RAS genes that are also involved
in BPDCN.2,3 Although the co-occurrence of such myeloid
neoplasms and BPDCN has been widely reported in the literature,
it remains uncertain whether these diseases are clonally related.
Here we report the case of an 82-year-old patient with

asymptomatic, clinically stable CMML who, 2 years after CMML
diagnosis, developed BPDCN with exclusive cutaneous involve-
ment (Figure 1a). Blood counts showed only a mild monocytosis
and thrombocytopenia at both CMML (WBC 4.2× 109/l, monocytes
1.1× 109/l, Hb 14 g/dl, platelets 97× 109/l) and BPDCN diagnosis
(WBC 3.4× 109/l, monocytes 1.1× 109/l, Hb 13.8 g/dl, platelets
76× 109/l). BPDCN was confirmed by histological examination and
immunohistochemistry, demonstrating dermal infiltration by
immature cells expressing CD4, CD56, CD123 (Figure 1b), TLC-1
and BDCA-2 antigens. The morphological picture as well as
negativity for myeloperoxidase (Figure 1b) and PGM1/CD68 (not
shown) excluded the possibility of a concomitant CMML
cutaneous localization. Bone marrow examination was consistent
with the previous diagnosis of CMML but showed no BPDCN
involvement, as documented by morphology, immunohistochem-
istry (Figure 1c) and flow cytometry (o0.05% of bone marrow
cells were CD4+, CD45+, CD123+). Bone marrow karyotyping and
FISH were unremarkable. The patient underwent six cycles of
CHOP-like chemotherapy leading to complete resolution of the
skin lesions with tolerable toxicities. Shortly after the treatment
completion, the patient relapsed with multiple neoplastic skin
lesions and eventually died 2 months later due to bone marrow
BPDCN progression.
We performed targeted sequencing of 54 genes recurrently

mutated in myeloid malignancies (Supplementary Table 1) from
both whole bone marrow (CMML) and skin (BPDCN) samples
collected at the time of BPDCN diagnosis. Biopsies were also taken
from non-affected regions of the skin for germline control. Written
informed consent was obtained before sampling of both skin and
bone marrow. DNA was extracted from fresh-frozen samples and
DNA libraries were generated with the TruSight Myeloid Sequen-
cing Panel kit (Illumina, San Diego, CA, USA). Sequencing was
performed with the MiSeq sequencer (Illumina). Average amplicon

coverages for BPDCN (skin), CMML (bone marrow) and control
non-affected skin samples were 2375, 3781 and 2650, respectively.
A custom filtering pipeline that included the removal of known
artifacts and normal polymorphisms, as well as a variant allele
frequency (VAF) of X 5% in tumor samples and a minimum read
depth of 300 in tumor and normal samples was used.
Strikingly, the same mutations of TET2 (Y1244fsX1266; Q810X)

and SRSF2 (P95H) were detected in both bone marrow (CMML)
and skin (BPDCN) samples (Figure 1d). In addition, a JAK2 V617F
mutation was present, but only in the bone marrow (Figure 1d).
TET2 and SRSF2 mutations were likely clonal in both BPDCN (VAFs
ranging between 34 and 38%) and CMML samples (VAFs ranging
between 46 and 50%), while the JAK2 mutation was present only
in a CMML bone marrow subclone (VAF 15%; Figure 1d). The
slightly lower VAFs of TET2 and SRSF2 mutated alleles observed in
the BPDCN sample might be attributable to a lower purity of
neoplastic cells in the skin (Figure 1b). Sequencing of the clinically
unaffected skin sample revealed the JAK2 mutation to be absent
and the other three mutations to be present at low VAFs (o5%),
possibly due to sub-clinical involvement by BPDCN.
TET2 encodes for a methylcytosine dioxygenase that catalyzes

the conversion of 5-methylcytosine to 5-hydroxymethylcytosine,
promoting active DNA demethylation.4 This gene is recurrently
mutated in a large variety of hematologic malignancies including
CMML3 and BPDCN.2,5 SRSF2 is a component of the spliceosome
machinery and it is commonly mutated at codon 95 in several
myeloid malignancies, including 40% of CMML.3 While one study
already reported SRSF2 mutations at codon 122 in two cases of
BPDCN,2 this is the first report of the P95H mutation in this
disease. In keeping with our data, JAK2 V617F has been widely
described in CMML,3 but not in BPDCN.
These findings clearly demonstrate that in our patient the CMML

and the BPDCN shared three early genetic events, two TET2
mutations (Y1244fsX1266; Q810X) and one SRSF2 mutation (P95H),
strongly suggesting the same clonal origin. Although it is not
possible to infer the exact order of acquisition of each mutation in
our patient, it is clear that TET2 and SRSF2 mutations were early
events, being present in the vast majority of CMML and BPDCN cells.
In contrast, the JAK2 V617F mutation was acquired later and only in
a subclone of the CMML. The co-occurence of TET2 and SRSF2
mutations has been reported as highly specific for CMML among
myeloid neoplasms.6 As a consequence, one possible scenario is
that BPDCN arose from TET2/SRSF2-mutated CMML that only later
acquired a JAK2mutation in a subclone. An alternative model would
involve a pre-leukemic clone carrying mutated TET2 and/or SRSF2,
which later gave rise to CMML and BPDCN independently from one
another. The latter hypothesis may be supported by the finding that
older individuals with no previous history of hematopoietic
neoplasm may carry clonal hematopoiesis of indeterminate
potential (CHIP), which is sustained by mutations of genes such as
DNMT3A, TET2 and SRSF2.7–11 A similar phenomenon has been
observed in pre-leukemic hematopoietic stem cells of patients with
acute myeloid leukemia.12,13 Not surprisingly, CHIP is associated with
an increased risk of developing hematologic cancers7 and interest-
ingly the spectra of mutations of CHIP, CMML and BPDCN are
significantly overlapping.2,5,7,14,15

Recently, several sequencing studies attempted to uncover the
genetic events that drive BPDCN.2,5,14 Although several myeloid
genes (for example, TET2, NRAS) were consistently reported as
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To the Editor,
Chronic myelomonocytic leukemia (CMML) is a clonal

hematopoietic stem cell disorder characterized by sus-
tained peripheral blood (PB) monocytosis, bone marrow
(BM) dysplasia, and an inherent risk for transformation to
acute myeloid leukemia (AML); ~20–30% over 3–5
years1,2. Patients with CMML have ~10–15 gene muta-
tions in coding DNA regions, with common mutations
involving TET2 (~60%), ASXL1 (~40%), SRSF2 (~40%),
and the oncogenic RAS pathway (~30%)3. Blastic plas-
macytoid dendritic cell neoplasm (BPDCN) is a rare
hematodermic malignancy of dendritic cell origin that is
known to infiltrate the blood, BM, skin, and lymph nodes;
a diagnosis of which is based on a blast immunopheno-
type characterized by the expression of CD4, CD43,
CD56, CD123, BDCA-2/CD303, TCL1, and CTLA1.
Cytogenetic studies, array-based comparative genomic
hybridization, and gene expression profiling have
demonstrated recurrent inactivation/losses/decreased
expression of RB1 (retinoblastoma 1; 13q13-q21), LATS2,
CDKN1B, CDKN2A, and TP53 genes,4 while next-
generation sequencing (NGS) studies have demonstrated

point mutations involving TET2 (~36%), ASXL1 (~32%),
NRAS (~30%), ATM (21%), along with deletions involving
RB1 and APC (~6%)5,6. In addition, recurrent MYB gene
rearrangements have been documented in both children
and adults, with fusion oncogenes including MYB-ZFAT,
MYB-PLEKHO1, and MYB-DCPS7. Common clonal ori-
gins for CMML and BPDCN have been suggested based
on similar genetic and epigenetic deregulations identified,
along with sporadic case reports of CMML transforma-
tion to BPDCN8,9. We provide the first in-depth whole-
exome sequencing (WES) results on a patient with
CMML that transformed to BPDCN and provide infor-
mation with regards to possible mechanisms of
transformation.
A 61-year-old male was referred to the hematology

clinic in 2014 for sustained PB monocytosis. A BM biopsy
was suggestive of CMML-0 (World Health Organization
2016 criteria) with normal cytogenetics (Fig. 1). He did
have plasmacytoid dendritic cell nodules comprising
~20% of the BM cellularity. NGS at diagnosis identified
mutations involving TET2 (variant allele frequency (VAF)
40%) and SRSF2 (43%). He was conservatively managed
with routine blood count checks. In 2017, he presented
with worsening constitutional symptoms, a generalized
skin rash, and progressive cytopenias. A BM biopsy and
skin biopsy were suggestive of BPDCN with normal BM
metaphase cytogenetics (Fig. 1). He was treated with
AML-like induction chemotherapy using idarubicin and
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