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Non-clonal and clonal eosinophilia
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Basic genetic techniques in the diagnostic
work-up of eosinophilia

FISH (PB) — fusion genes
* CHIC2 deletion
* Rearrangement
* Fusion gene

PCR (PB)
* RT-PCR for fusion genes
 Allele-specific PCR (mutations)
* T-cell receptor rearrangement

Cytogenetic analysis (BM)
* Reciprocal translocation
* Deletion, inversion
* Monosomy
* Complex karyotype

GENETICS

NGS (PB)
* RNA/DNA sequencing for
cryptic fusion genes
* Panel sequencing for known
mutations

BM: bone marrow; NGS: next generation sequencing; PB: peripheral blood
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Myeloid/lymphoid neoplasms with eosinophilia
and tyrosine kinase fusion genes (MLN-eo-TK)

Myeloid/lymphoid Primary/
No. of
Partner - blast phase secondary
genes pn_135 (BM or EMD) blast phase
- n=38 (28%) (25/13)
FIP1L1::PDGFRA 1 78 17 (22%) 13/4
PDGFRB 11 26 5 (19%) 4/1
FGFR1 3 9 7 (78%) 6/1
JAK2 2 11 3(27%) 0/3
ETV6::ABL1 1 11 6 (54%) 2/4

BM: bone marrow German Registry for Disorders of Eosinophils and Mast Cells (GREM)
EMD: extramedullary disease (,,lymphoma“; ,myeloid sarcoma®) Metzgeroth et al., submitted



M/LN-eo with PDGFRA/PDGFRB fusions

PDGFRA/PDGFRB (n=104)
*  FIP1L1::PDGFRA (n=78)
*  PDGFRB (n=26; various fusion partners, n=11)

Chronic phase (n=87)
*  Progression into secondary BP (n=5; PDGFRA, n=4, PDGFRB, n=1)
* Allogeneic SCT in CP (n=3)
* Causes of death (n=8)
—  Comorbidity (n=5)
—  Resistance/progression (n=1)
—  Resistance/allogeneic SCT/GvHD (n=1)
—  Cardiac involvement (n=1)

Blast phase (n=22)
e Primary (n=17), secondary (n=5)
* Allogeneic SCT (n=6)
*  Causes of death (n=8; primary, n=6; secondary, n=2)
—  Resistance/relapse (n=4)
—  Comorbidity (n=3)
— Intracerebral bleeding (n=1)
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German Registry for Disorders of Eosinophils and Mast Cells (GREM)
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Treatment-free remission in
M/LN-eo with FIP1L1::PDGFRA fusion
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Treatment with imatinib: median 80 months (range, 43-175)
Time in CMR: median 66 months (range, 37-174)

Klion et al., Blood. 2007:110, 4635; Helbig et al. Leukemia Lymphoma. 2016:57, 708,
Qu et al,, Oncotarget. 2017:7, 33229; Metzgeroth et al., Blood Advances. 2020:4, 440



M/LN-eo with FGFR1 fusions: OS of patients in BP
and according to primary or secondary BP
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Chronic Phase Disease Only (n=18):
Best Clinical and Cytogenetic Responses per CRC

Age/Sex Clinical, Cytogenetic
(Fusion Partner) | Response
67M  (BCR)|CR,CCyR 130.6 )
66 F (TRP) |CR, CCyR 1231 EE—p
69M (ZMYM2) |CR, CCyR 92.3 mEEp
56 F (BCR) |CR, CCyR 89.2 W)
69F (ZMYM2) [CR, CCyR 86.1 EEEp
62F  --(8;10) |CR, CCyR 81.1 mEp
71F (BCR) |CR, CCyR 70.3 mm)
73F (FGFR10P |CR, CCyR 65.1 mE—p
55M (ZMYM2) |CR, CCyR 58.3 )
73M  (BCR) [CR, CCyR 481 mm—p
65F (ZMYM2)|CR, CCyR 20.0 )
66 M (FGFR10P) | CR, CCyR 25.6 )
63 F (BCR) [CR, CCyR 18.1 ----» AE
39F (BCR) [CR, CCyR 9.1 ----% HsCT
36F  (ZMYM2) |CR, CCyR 8.3 ---- HsCT
72M  (ZMYM2) |PR, CCyR 4.1 m—p
les F (BCR)[sD, PCyR | ----» P> X
61F (ZMYM2) |CR, PCyR || 1.1 mmmmp
0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0
Duration of Best Clinical Response* (Weeks)

*Swimmer lane representative of duration of clinical response only.

X denotes death; green arrow shows patients still receiving treatment at the time of data cut-off; Black-outlined triangle‘ shows non-responder. .

AE, adverse event; CCyR, complete cytogenetic response; CR, complete response; CRC, Central Review Committee; HSCT, hematopoietic stem cell transplant; NE, not evaluable; Gotlib et al,,

PR, partial response; SD, stable disease.

Presentation at ASH 2021



Survival of eosinophilia in association with point mutations
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Kluin-Nelemans et al., Leukemia 2020; Cross et al., Leukemia 2019



Terminology of eosinophilia-associated disorders

Eosinophilia

Hypereosinophilia (>1.5 x 10%/1)

Genetics

Organ infiltration/
dysfunction

Clonal/neoplastic/primary
eosinophilia
HEy

Myeloid/lymphoid neoplasm

Chronic eosinophilic leukemia

with eosinophilia and tyrosine CEL . s
. R . . undetermined significance
kinase fusion gene Advanced systemic mastocytosis HE
MLN-eo-TK AdvSM s
[ I
Hypereosinophilic Underlying disease
syndrome (autoimmune disease,
HES lymphoma, solid tumor)
I |
[ [ |
Lymphocytic variant HES Idiopathic HES Reactive/secondary HES (HE)
HES, HES, HESR (HER)

Hypereosinophilia of

Adapted from Valent et al., JACI 2012
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German Registry for Disorders of Eosinophils and Mast Cells (GREM); unpublished data



Eosinophilia and organ damage

Single organ
involvement

Asthma, lung, esophagitis,
colitis, skin etc.

Eosinophilia
Pattern and extent of organ involvement
and damage
Asthma/lung involvement Multiple organ dysfunction
* sinus (lung, heart, GIT, neuro, skin)
[ [
[ |
MPO-ANCA negative Vasculitis
»No evidence of vasculitis* MPO-ANCA positive
HES vs. ANCA-negative EGPA EGPA

? - Five factor score - yes

* Corticosteroids

* Mepolizumab (IL-5), benralizumab (IL-5R)
* Methotrexate, azathioprin

* Mycophenolat-mofetil

* Cyclophosphamide i.v./p.o.

A. Reiter, educational slide



Mepolizumab in HES

Patients received placebo (n=54) or mepolizumab 300 mg SC (n=54)

plus existing HES therapy. %
Heeks @ @ @ @ Primary endpoint*

Proportion of patients

f f f /f f /f f f /f experiencing a disease flare

Secondary endpoints included time to first flare, annualized flare rate, proportion of
patients experiencing a flare during weeks 20-32 and change from baseline at week 32
in fatigue severity; safety outcomes were also assessed.

O O, -

REDUCTION? REDUCTION (D REDUCTION (I3 SIMILAR

in proportion in risk of in annualized proportions of
of patients who a flare flare rate patients

experienced experienced
a flare or on-treatment
withdrew adverse events

during study

*Secondary endpoints included time to first flare, annualized flare rate, proportion of patients experiencing a flare during Weeks 20-32 and change from baseline at I Placebo I Mepolizumab
Week 32 in fatigue severity; safety outcomes were also assessed. HES, hypereosinophilic syndrome; SC, subcutaneous.

Roufosse et al., J Allergy Clin Immunol 2020



Eosinophilia: complex genetics and its consequences

RT-PCR

FISH
Cytogenetics
RNA-sequencing

Fusion genes with good prognosis
FIP1L1-PDGFRA, PDGFRB

Imatinib

GENETICS
ON
EOSINOPHILIA

Fusion genes with poor prognosis
FGFR1, JAK2, ABL1, FLT3

Deletion, monosomy,
complex karyotype

(Tyrosine kinase inhibitors)

Cytogenetics
Allele-specific PCR
NGS (myeloid panel)

Phenotype mutations
e.g. KIT, JAK2, STAT5B

Allogenic stem cell
transplantation

Prognostic mutations
e.g. SRSF2, ASXL1, EZH2

FACS
PCR

Aberrant T-cells
Clonal T-cells

Immunosuppression
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