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Table 1. Classification of inherited thrombocytopenias according to platelet size.

Inherited thrombocytapenias Abbreviation Inherited
INHERITED THROMBOCYTOPENIAS
Wiskott-Aldrich syndrome 301000
¥inked ||mnmcy|qma XU 313900
Normal-sized platelets
Familial platelet disorder with predisposition FPD/AML 601399 5 D CBFA2 2q22
1o acute myelogenous leukemia
Amegakaryocytic thrombocytopenia 604498 NS MR c-mpl 1p34
Amegakaryocylic thrombocytopenia cmus 605432 D HOMAT1 Tpl5-14
with radio-ulnar synostosis
Thrombocytopenia with absent radii R nd. nd.
Other thrambocylopenias @n ess AD nd. 10p12
Heterogeneily
Bermard-Soulier syndrome 231200 NS D GPlboc
GPIbp
GPIX 17p13
2q11
3021
Velocardiofacial syndrome \CFS 192430 G
GPIbp 2q11
Platelel-ype llebrand’s @ P 17782 GPlbee 17p12
disease
Benign Meil I I lu I X nd.
macrothr
Kinked thrombocylopenia and 300367
dyserythropoiesis with or without anemia 314050 GATA-1 X1
2 TP 188025/600583
Jacobsen's syndrome B 147191 5 D (o] 11923
Fli-1
Ets1
MYH9-relaled disease
May-Hegglin anomaly MHA 155100 NS AD MYHY 21213
Sebaslian syndrome SBS 605249 NS
Fechtner syndrome FINS 153640 5
Epstein syndrome EPTS 153650 5
Gray platelet syndrome GPS 139090 NS AD nd. nd.
Montreal platelet syndrome MPS nd NS D nd. nd.
Macrothrombocytopenia with platelet nd nd 5 D nd. nd.
expression of ghycophorin A
20n line Mendeffan inheritance in man: &5:syndromic form: NS: dromic form:=A.D. dominant: AR recessive; X-L:X-linked: “contiguous gene

syndrome.
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THE EVOLVING PHENOTYPE OF INHERITED THROMBOCYTOPENIAS
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Pavia case series of 335 consecutive families with inherited thrombocytopenias

FLNA-RT \CVCS-RT WAS _ITGA2B/ITGB3-RT

CAMT . 1.2% 1.2% 1,7% 1.2%
FPD/AML — 2.3% THPO-RT

4.0% GPS 1.2%
1.1%

__SRC-RT

GATA1-RT TAR 0.6%
3.0% / 0.6%
— PTPRIJ-RT
ETV6-RT 0.6%
e SLFN14-RT

0.6%
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Bleeding tendency in 183 patients with MYH9-RD
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Manual 70+/-3 (40-95)

Counter 26+/-33(13-46)
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Hum Mutat 2014,35:236-47



Bleeding tendency in 86 patients with ANKRD26-RT
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Bleeding tendency in 31 patients with ACTN1-RT

Platelet count
103+/-26 x 10°%/L

WHO bleeding scale

Blood 2015;125:869-72



Bleeding tendency in 139 patients with biallelic
Bernard-Soulier syndrome
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THE EVOLVING PHENOTYPE OF INHERITED THROMBOCYTOPENIAS
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INHERITED THROMBOCYTOPENIAS AS PREDISPOSITION SYNDROMES:
PAVIA SERIES OF 303 CONSECUTIVE FAMILIES

Unknown

THPO-RT
0.7%

MYH9-RD
10.1%

CAMT
1.3%

FPD/AML
1.3%

ANKRD26-RT
ETV6-RT 7.8%

2.3%

45% of patients with known ITs are at risk of life threatening disorders
Bone Kidney failure
marrow . Deafness
aplasia Cataract

Hematological
malignancies




Inherited thrombocytopenias as predisposing syndromes

Congenital amegakaryocytic thrombocytopenia (MPL mutations),
CAMT-MPL

All patients

Congenital amegakaryocytic thrombocytopenia (THPO
mutations), CAMT-THPO

All patients

Congenital amegakaryocytic thrombocytopenia with radio ulnar
synostosis (MECOM mutations), MECOM-AS

All patients*

Congenital amegakaryocytic thrombocytopenia with radio ulnar
synostosis (HOXA11 mutations), CTRUS-HOXA11

Most patients

VNV NV NV

Bone marrow aplasia

Bone marrow aplasia

Bone marrow aplasia

Bone marrow aplasia




Inherited thrombocytopenias as predisposing syndromes

Congenital amegakaryocytic thrombocytopenia (MPL mutations),
CAMT-MPL
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mutations), CAMT-THPO

Congenital amegakaryocytic thrombocytopenia with radio ulnar
synostosis (MECOM mutations), MECOM-AS

Congenital amegakaryocytic thrombocytopenia with radio ulnar
synostosis (HOXA11 mutations), CTRUS-HOXA11
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Most patients Bone marrow aplasia

Familial platelet disorder with propensity to acute myelogenous
leukemia (RUNX1 mutations), FPD/AML

Acute myeloid

40% of patients leukemia

ANKRD26-related thrombocytopenia (ANKRD26 mutations),
ANKRD26-RT

Acute myeloid
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ETV6-related thrombocytopenia (ETV6 mutations), ETV6-RT
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Inherited thrombocytopenias as predisposing syndromes

Congenital amegakaryocytic thrombocytopenia (MPL mutations),
CAMT-MPL

|
All patients

Congenital amegakaryocytic thrombocytopenia (THPO
mutations), CAMT-THPO

Bone marrow aplasia

All patients

| Congenital amegakaryocytic thrombocytopenia with radio ulnar
synostosis (MECOM mutations), MECOM-AS

Bone marrow aplasia

All patients*

| Congenital amegakaryocytic thrombocytopenia with radio ulnar
synostosis (HOXA11 mutations), CTRUS-HOXA11

Bone marrow aplasia

Most patients

| Familial platelet disorder with propensity to acute myelogenous
leukemia (RUNX1 mutations), FPD/AML

Bone marrow aplasia

40% of patients

ANKRD26-related thrombocytopenia (ANKRD26 mutations),
ANKRD26-RT

Acute myeloid
leukemia

10% of patients

ETV6-related thrombocytopenia (ETV6 mutations), ETV6-RT

Acute myeloid
leukemia

30% of patients

MYH9 related disease (MYH9 mutations), MYH9-RD

Acute lymphoid/
myeloid leukemia

25% of patients

VNV VYV VYV VYV

Nephropathy




Occurrence of nephropathy in MYH9-RD (255 cases from 121 families)
according to the region of NMMHC-IIA affected by mutation

Kaplan Meier nephropathy-free survival estimate

SH3/MD interface
SH1 helix (R702)
Coiled-coil

NHT

1 00' —
*
0.75-
——
0.50+
0.25-
p<0.0001
0.00-
| | \ 1 1 1 1 || 1
0 10 20 30 40 50 60 70 80
Years
Number at risk
NHT 69 58 49 42 26 16 12 4 2
Coiled-coil 123 108 89 62 45 28 17 6 3
SH3I/MD 14 10 7 7 3 3 1 1 0
R702 28 22 9 4 1 0 0 0 0

% p<0.001 vs all the
other groups

* p<0.001 vs. coiled-coil
<0.05 vs. SH3/MD

Hum Mutat 2014,35:236—7
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INHERITED THROMBOCYTOPENIAS FOR WHOM A DEFINITE
DIAGNOSIS CAN IMPROVE PATIENT PROGNOSIS (CRITICAL FORMS)

Reasons to make a precise diagnosis

ITs that benefit from a precise diagnosis

Identification of patients predisposed to
develop additional severe disorders

Identification of patients at high risk of
bleeding on the occasion of hemostatic
challenges in spite of a mild or moderate
thrombocytopenia

Identification of patients who need early
consideration for HSCT

MYH9-RD, FPD-AML, ANKRD26-RT, ETV6-RT,
CAMT-MPL, CAMT-THPO, MECOM-AS,
CTRUS-HOXA11

bBSS, GPS, FPD-AML, ITGA2B/ITGB3-RT,
JBS/TCPT, SLNF14-RT, FLI1-RT

CAMT-MPL, CAMT-THPO, WAS, MECOM-AS



Diagnosis of inherited thrombocytopenias:

clinical/laboratory approach or
next generation sequencing?




High throughput sequencing of causative genes in 335
subjects with suspected inherited thrombocytopenia

60

50 E—

40 E—

30 —

% of patients

20

Pathogenetic Likely Uncertain None
pathogenetic significance |

f

Variants

\

Blood. 2019;134(23):2082-91



Exome sequencing in 116 patients with inherited
thrombocytopenia that remained of unknown origin after
systematic phenotype-driven diagnostic workup

[
Caterina Marconi,” Alessandro Pecci,>*" Flavia Palombo, Federica Melazzini,>* Roberta Bottega,* baematOIoglca
ndation ®

Elena Nardi,® Valeria Bozzi,* Michela Faleschini,* Serena Barozzi,” Tania Giangregorio,* Pamela
Magini,® Carlo L. Balduini,? Anna Savoia,*” Marco Seri,”® Patrizia Noris™* and Tommaso Pippucci® Journal of the Ferrata Storti Fou

» Discriminating between pathogenic and non-pathogenetic
variants may be a major problem

» Next generation sequencing and clinical-laboratory
approach are mutually supportive and their combination
offers the best chance of reaching the right diagnosis




DIAGNOSIS OF INHERITED THROMBOCYTOPENIAS IN CLINICAL PRACTICE

Inherited
thrombocytopenia (IT)
< Next generation sequencing >
Non- & Pathogenetic
critical IT variants?

v

No variants in genes
responsible for

critical ITs?

yes ‘1’ yes

No further
investigations?
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Treatment of ITs
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Treatment of inherited thrombocytopenias

_ Indications Comments

Leukoreduced platelet concentrates

All inherited thrombocytopenias. To sto
ytop P and HLA-matched donors lessen

bleedings when local measures failed. To
prepare patients to surgery

Platelet

alloimmunization and refractoriness
to platelet transfusion

transfusions

Leukoreduction of platelet concentrates
reduced alloimmunization from 45% to 17%
and refractoriness from 13% to 3%

(N Engl J Med. 1997;337:1861-1869)

Consider gamma or x-irradiation of platelet
concentrates in cases at risk of transfusion-
associated GvHD




Treatment of inherited thrombocytopenias

_ Indications Comments

Leukoreduced platelet concentrates

All inherited thrombocytopenias. To stop
; i and HLA-matched donors lessen
bleedings when local measures failed. To i - )
alloimmunization and refractoriness

prepare patients to surgery _
to platelet transfusion

* MYH9-related disease

¢ Wiskott—Aldrich syndrome/X-linked Efficacy in other conditions to be
thrombocytopenia tested
+* Monoallelic Bernard-Soulier syndrome The efficacy and safety of long-term
TPO-receptor R . . .
. * ANKRDZ26-related thrombocytopenia treatments (life-long?) remains to
agonists R . .
** Trombocytopenia with absent radii be demonstrated

+* DIAPH1-related disorder
+» Congenital amegakaryocytic

) ) Restore entire hemopoiesis
thrombocytopenia due to THPO mutations




Eltrombopag increases platelet count in inherited thrombocytopenias
(at least in the forms in which it was tested)

Platelet Count (x10°%/L)

200

150

100

50

MYH9-RD

)=

)
_——

0 21 42
Day of treatment

Eltrombopag 50 mg daily

Eltrombopag 75 mg daily

Blood 2010;116:5832-7

PLATELET COUNT x 10°/L

150

125

-

75

mBSS
MYH9-RD
ANKRD26-RT
XLT/WAS

ITGB3-RT

Mean values

ELTROMBOPAG

BASELINE END PHASE 1

Haematologica 2020;105:820-8



Prospective study evaluating eltrombopag to substitute for platelet transfusion in
preparation to 11 surgeries of 5 consecutive patients with severe MYH9-RD

190
180
170 - -0
~ A‘v"
160 N e e e
150 safe platelet count Iy S
140 —— Patient1l
130 — Patientz
—— Patient3
120 o Patientd4
—— Patient5

Platelet count x 10%/L
B

210 12 345 67 8 910111213 1415 1617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

Days from the start of eltrombopag

QO Platelet count at baseline

& Platelet count at day of surgery

¢ Platelet count -subsequent assessments
= on eltrombopag administration

-=~ aftereltrombopag discontinuation

Am J Hematol 2019,;94:E199-E201



bjh IE=ErE"E 51 ) Haematol. 2021;192:366-74

Efficacy of romiplostim in treatment of thrombocytopenia in
children with Wiskott-Aldrich syndrome

Retrospective analysis of romiplostim treatment
in 67 children with WAS

Short term response (2-3 weeks)
33% complete response (from 30 to 247 x 10° plts/L)
27% partial response (from 17 to 73 x 10° plts/L)




Treatment of inherited thrombocytopenias

_ Indications Comments

Leukoreduced platelet concentrates
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Congenital Amegakaryocytic
Thrombocytopenia caused by THPO mutations

Mutations x
Romiplostim

Thrombopoietin

= Eltrombopag

gy Avatrombopag
Lusutrombopag
Hetrombopag

Inactive \ '

MAPKK

Cytoplasm \ z Anti-apoptosis

pathways
p42/44

Signal transduction «—

Increased platelet production




ANC (x10°/L) - Hgb (gr/dL)

©)
©)
©)

Romiplostim in CAMT due to THPO mutation

1 ug/Kg/week 4 ug/Kg/month
"ffffffffffffffffffﬁdh‘f‘ibleﬁh‘f‘f3f3f3f3f3f3fififififififififififififif>
14 . 160
II../ / \ \\//'\/ /\/\.\/ -
10 l : 120 %
3 il 100 E
\ 80 2
6 I >'i
| 60 o
4 : 40 =
|
2 I 20
0 0

years of treatment

Remission of bleeding
Remission of infectious episodes
Independence from RBC transfusions

EMBO Mol Med. 2018,;10:63-75



Short-term treatment with
thrombopoietin receptor agonists works.
Why not use these drugs for long-term
treatment in patients with severe
spontaneous bleeding?
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Eltrombopag for the treatment of inherited
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Efficacy of romiplostim in treatment of thrombocytopenia in
children with Wiskott-Aldrich syndrome

Retrospective analysis of romiplostim treatment
in 67 children with WAS

Short term response (2-3 weeks)
33% complete response (from 30 to 247 x 10° plts/L)
27% partial response (from 17 to 73 x 10° plts/L)

~

Long term response (1 year)
Most short-term responders (38/40) had a sustained response




ANC (x10°/L) - Hgb (gr/dL)
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Romiplostim in CAMT due to THPO mutation
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Potential risks of prolonged administration of thrombopoietin receptor agonists

Risk of thrombosis with thrombopoietin receptor agonists for ITP patients: A systematic review and meta-
analysis. Crit Rev Oncol Hematol. 2022;171:103581

TPO-RA Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M.H, , 95% Cl Year M.H, 95% CI
Bussel et al. 2006 0 17 1 4 7% 0.02[0.00,1.94] 2006 _— e
Busseal etal. 2007 1 88 a 28 7% 1.01 [0.04,2417] 2007 ——
Kuter et al. 2008 2 83 1 42 127% 1.01[0.08,10.84] 2008 C— —
Bussel etal, 2008 0 76 0 38 Notestimable 2009 [ .
Kidoreta 2010 W o1 1 7 ;e 270pen.ien 200 f-— Risk of thromboembolic events
Cheng et al. 2011 3 135 0 B2 B82% 3.24[0.17,61.84] 2011 e
Shirasugi et al, 2011 0 n 0 12 Notestimable 2011
Haselboeck e al, 2012 2 N 0 12 B83%  542[029,101.77] 2012 p—
Tomiyama etal, 2012 1 15 0 B 74% 1.68 (0,08, 37.26] 2012 1
Yang et al 2016 2 104 0 51 78% 248(0.12,50.64] 2016 —T
Jurczak et al 2018 3 n 0 17 B4% 382(0.21,69.88) 2018 T
Total (95% CI) 740 352 1000%  1.82(0.78,4.24) s - RR 1.8
Total events 25 4

e < P i + + +
Heterogeneity. Tau™= 0,00, Ch*= 530, df=8 (P = 0,73); F= 0% 0105 o p pv

Testfor overall effect Z=139(P=016)

Safety and efficacy of eltrombopag and romiplostim in myelodysplastic syndromes: a systematic review and
meta-analysis. Front Oncol. 2020;10:582686

Experimental Control Risk Ratio Risk Ratio

11.1.1 romiplostim

Greenberg2013 1 15 1 14 0.9% 0.93 [0.06, 13.54]

Kantarjian2010 2 27 1 13 12% 0.96 [0.10, 9.68]

Kantarjian2018 20 167 9 83 11.2% 1.10[0.53, 2.32) —
Wang2012 0 27 0 12 Not estimable

Subtotal (95% Cl) 236 122 13.3% 1.08 [0.55, 2.14] i
Total events 23 1

Heterogeneity: Tau? = 0.00; Chi? = 0.02, df = 2 (P = 0.99); I = 0%
Test for overall effect: Z = 0.22 (P = 0.83)

11.1.2 eltrombopag RiSk Of Ieu kemia

Dickinson2018 33 179 20 177 23.3% 1.63[0.97, 2.73] 1 =
Mittelman2018 31 50 16 22 54.9% 0.85[0.61, 1.19] —-
Oliva2017 4 59 131 13% 2.10[0.25, 18.00]

Platzbecker2015 5 9 3 5 72% 0.93(0.37, 2.33] —f——
Subtotal (95% Cl) 297 235 86.7% 1.12 [0.69, 1.83] -
Total events 73 40

Heterogeneity: Tau? = 0.12; Chi? = 6.24, df = 3 (P = 0.10); I* = 52%
Test for overall effect: Z = 0.47 (P = 0.64)

Total (95% CI) 533 357 100.0% 1.04 [0.81, 1.34]

Total events 96 51

Heterogeneity: Tau? = 0.00; Chi? = 5.88, df = 6 (P = 0.44); I= 0%
Test for overall effect: Z = 0.32 (P = 0.75)

Test for subarouo differences: Chi* = 0.01. df = 1 (P = 0.92). ?=0%

RR 1.04
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Treatment of inherited thrombocytopenias

_ Indications Comments

Leukoreduced platelet concentrates

All inherited thrombocytopenias. To stop
; i and HLA-matched donors lessen
bleedings when local measures failed. To i - )
alloimmunization and refractoriness

prepare patients to surgery _
to platelet transfusion

* MYH9-related disease

¢ Wiskott—Aldrich syndrome/X-linked Efficacy in other conditions to be
thrombocytopenia tested
+* Monoallelic Bernard-Soulier syndrome The efficacy and safety of long-term
TPO-receptor R . . .
. * ANKRDZ26-related thrombocytopenia treatments (life-long?) remains to
agonists R . .
** Trombocytopenia with absent radii be demonstrated

+* DIAPH1-related disorder
+» Congenital amegakaryocytic

) ) Restore entire hemopoiesis
thrombocytopenia due to THPO mutations




_ Indications Comments

Hematopoietic
stem cell

transplantation

Treatment of inherited thrombocytopenias

All inherited thrombocytopenias. To stop
bleedings when local measures failed. To
prepare patients to surgery

** MYH9-related disease

+* Wiskott—Aldrich syndrome/X-linked
thrombocytopenia

+* Monoallelic Bernard-Soulier syndrome

** ANKRD26-related thrombocytopenia

+* Trombocytopenia with absent radii

** DIAPH1-related disorder

+* Congenital amegakaryocytic
thrombocytopenia due to THPO mutation

+» Wiskott—Aldrich syndrome

+» Congenital amegakaryocytic
thrombocytopenia due to MPL mutations

*» MECOM-associated syndrome

+*¢ GNE-related disorder

+»» Severe Bernard-Soulier syndrome

+» Gray platelet syndrome

*» Thrombocytopenia with absent radii

Leukoreduced platelet
concentrates and HLA-matched
donors lessen alloimmunization
and refractoriness to platelet
transfusion

Efficacy in other conditions to be
tested

The efficacy and safety of long-
term treatments (life-long?)
remains to be demonstrated

Restore entire hemopoiesis

Can cure patients and is the first

line treatment for patients with
pOOr prognosis



Outcome of HSCT in WAS and CAMT

Wiskott-Aldrich syndrome
197 patients transplanted
between 2006 and 2017
Blood 2022;139(13):2066-79.

Congenital amegakaryocytic
thrombocytopenia-MPL
86 patients transplanted from 2000 to 2018

Transplant Cell Ther. 2022;28:101.e1-101.e6.

5 year
survival

\

N

Better
outcome

s Patients aged <5 years

¢ diagnosis to HSCT
<12 months
+* HLA-matched donor



Hematopoietic stem cell transplantation
in Wiskott-Aldrich syndrome

OS by age
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Treatment of inherited thrombocytopenias

_ Indications Comments

; ) ; Leukoreduced platelet concentrates
All inherited thrombocytopenias. To stop
; ; and HLA-matched donors lessen
bleedings when local measures failed. To i - )
i alloimmunization and refractoriness
prepare patients to surgery )
to platelet transfusion

** MYH9-related disease

+» Wiskott—Aldrich syndrome/X-linked Efficacy in other conditions to be
thrombocytopenia tested

+* Monoallelic Bernard-Soulier syndrome The efficacy and safety of long-term

s ANKRD26-related thrombocytopenia treatments (life-long?) remains to

+* Trombocytopenia with absent radii be demonstrated

¢ DIAPH1-related disorder
+» Variant of congenital amegakaryocytic : _
_ _ Restore entire hemopoiesis

thrombocytopenia due to THPO mutation

+»» Wiskott—Aldrich syndrome

+»» Congenital amegakaryocytic
thrombocytopenia due to MPL mutations

+* MECOM-associated syndrome

¢ GNE-related disorder

transplantation _ poor prognosis
+»*Severe Bernard-Soulier syndrome

Hematopoietic

Can cure patients and is the first

stem cell line treatment for patients with

¢ Gray platelet syndrome
+» Thrombocytopenia with absent radii




Gene therapy

Treatment of inherited thrombocytopenias

_ Indications Comments

All inherited thrombocytopenias. To stop
bleedings when local measures failed. To
prepare patients to surgery

** MYH9-related disease

+»» Wiskott—Aldrich syndrome/X-linked
thrombocytopenia

+* Monoallelic Bernard-Soulier syndrome

** ANKRD26-related thrombocytopenia

+* Trombocytopenia with absent radii

** DIAPH1-related disorder

+» Variant of congenital amegakaryocytic
thrombocytopenia -THPO

+* Wiskott—Aldrich syndrome

+»* Congenital amegakaryocytic
thrombocytopenia -MPL mutation

+* MECOM-associated syndrome

** GNE-related disorder

+»* Severe Bernard-Soulier syndrome

+* Gray platelet syndrome

¢ Thrombocytopenia with absent radii

¢ Wiskott—Aldrich syndrome

Leukoreduced platelet concentrates and
HLA-matched donors lessen
alloimmunization and refractoriness to
platelet transfusion

Efficacy in other conditions to be tested
The efficacy and safety of long-term
treatments (life-long?) remains to be
demonstrated

Restore entire hemopoiesis

Can cure patients and is the first
line treatment for patients with
poor prognosis

Can cure patients. Efficacy in other
conditions not yet tested



Gene therapy for Wiskott Aldrich syndrome

Gene therapy with y-retroviral vector (Sci Transl Med. 2014;6:227ra33)
Correction of WAS protein expression in 9 of 10 patients, with partial or
complete resolution of immunodeficiency, autoimmunity, and bleeding diathesis.
Seven patients developed acute leukemia.

Gene therapy with lentiviral vector (Nat Med. 2022;28:71-80)

Correction of WAS protein expression in 8 patients, with partial or complete
resolution of immunodeficiency, autoimmunity, and bleeding diathesis after a
median follow-up of 7.6 years. Platelet count normalized in only 3 subjects, in 2
after splenectomy.

— P1
— P2
— P4
— P5
—— P6
— P7

P8
— P9

Platelet count (><109 perL)
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How to manage ITs predisposing to other disorders

Only
thrombocytopenia

Other congenital Bone marrow
defects aplasia

Predisposing Hematologica
syndromes malignancies

Inherited thrombocytopenias

Kidney failure,

deafness, catarac




How to manage ITs predisposing to other disorders

Only
thrombocytopenia

*TPO-RA in patients with THPO mutations

MPL-MECOM or «Early search for a compatible donor for
THPO mutations HSCT in patients with MPL-MECOM

Other congenital
defects

Inherited thrombocytopenias

- mutations
Predisposing Hematological
syndromes malignancies




Inherited thrombocytopenias

Classification of ITs

Only
thrombocytopenia

Other congenital Bone marrow
defects aplasia

Predisposing RUNX1, ANKRD26
syndromes or ETV6 mutations

Kidney failure,
deafness, catarac




Inherited thrombocytopenias

How to manage ITs predisposing to other disorders

Only
thrombocytopenia

Other congenital Bone marrow
defects aplasia

Predisposing Hematological
syndromes malignancies

Kidney failure,
deafness, cataract

AT DIAGNOSIS
Genetic counseling
Physical examination
CBC with differential
Blood smear examination
Bone marrow examination with cytogenetic
analysis

EVERY 6-12 MONTHS
Physical examination
CBC with differential
Blood smear examination
- anychange
Bone marrow examination with cytogenetic
analysis




ANKRD26-related thrombocytopenia (THC2)

Bone marrow biopsy
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Blood 2011;117:6673-80



ANKRD26-related thrombocytopenia (THC2)

Bone marrow touch preparation

Blood 2011;117:6673-80



ETV6-related thrombocytopenia

Bone marrow touch preparation

Nat Genet 2015,47:535-8



How to manage ITs predisposing to other disorders

Only
thrombocytopenia

Inherited thrombocytopenias

Other congenital Bone marrow

defects aplasia

Predisposing
syndromes

Hematological
malignancies

AT DIAGNOSIS
Genetic counseling
Physical examination
CBC with differential
Blood smear examination
Bone marrow examination with cytogenetic
analysis

EVERY 6-12 MONTHS
Physical examination
CBC with differential
Blood smear examination
J- anychange
Bone marrow examination with cytogenetic
analysis

3§ evolution towards leukemia

In case of HSCT from a related donor:
mutation screening




Classification of ITs

Only
thrombocytopenia

Other congenital Bone marrow
defects aplasia

Predisposing Hematological
syndromes malignancies

Kidney failure

Inherited thrombocytopenias

Deafness

Cataracts




How to manage ITs predisposing to other disorders

Only
thrombocytopenia

Inherited thrombocytopenias

Bone marrow
aplasia

Other congenital
defects

Hematological
malignancies

Predisposing
syndromes

GENERAL RECOMMENDATIONS
Avoid drugs and situations that could damage
kidney and/or hearing function

KIDNEY
Search for proteinuria at regular intervals: in
patients at high-risk of nephropathy every 6-12
months since the diagnosis

EAR
Monitor for sensorineural deafness by
audiometric examination

EYES
Monitor for cataract by ophthalmological
examination




How to manage ITs predisposing to other disorders: MYH9-RD

24-hour proleinuria (mg)

1800
1600
1400
1200
1000
800
600
400

200

Renin-angiotensin
system blockade
reduces proteinuria of
patients with progressive

nephropathy
(Nephrol Dial Transplant
2008;23:2690-2)
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TPO-RAs
increase platelet count
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Cochlear implant
restores hearing in
patients with severe

deafness
(Orphanet J Rare Dis 2014,;9:100)
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We have effective treatments for all the defects of MYH9-RD!
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N\ WAS
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Personalized
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Treatment of ITs

‘ Platelet transfusion

2022
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New names for congenital amegakaryocytic thrombocytopenias

CTRUS-HOXAT1

Congenital
amegakaryocytic
thrombocytopenia ‘
with radio-ulnar
synostosis (CTRUS) |

&
MECOM

&

i

MPL

&

,*

Congenital
amegakaryocytic
thrombocytopenia
(CAMT)

CAMT-THPO

Thrombocytopenia |
absent radius
syndrome
(TAR)

Haematologica, Early view Oct 13, 2022
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Congenital platelet disorders

* To evaluate single-step NGS as the first-line diagnostic
approach for congenital platelet disorders.

* To identify genotype/phenotype correlations.

* To evaluate the efficacy TPO-RA and identify drugs with
TPO-independent action.

Acquired nonimmune thrombocytopenia and acquired

disorders of platelet function

* To clarify the clinical relevance of acquired platelet disorders
in chronic liver and kidney disease.

* To define the clinical relevance of drug-induced platelet
dysfunction in surgery/invasive procedures.

* To identify tests for distinguisching between immune- and
non-immune thrombocytopenia.

Primary and secondary immune thrombocytopenia and fetal

neonatal alloimmune thrombocytopenia

* To understand the immune pathophysiology of ITP for
developing novel therapies.

* To define the role of screening for FNAIT.

* To better use the drugs we already have.

Heparin-induced thrombocytopenia and other

drug-dependent immune thrombocytopenias

* To better understand the pathogenesis of DITPs for
developing "safe drugs".

* To improve the diagnostic methods for DITPs.

Thrombotic thrombocytopenic purpura and

other thrombotic microangiopathies

* To evaluate recombinant ADAMTS 13 in iTTP and cTTP.

* To understand the long-term impact of TTP-cognitive
symptoms.

* To address the diagnostic and therapeutic unmet needs of
thrombotic microangiopathies associated with specific
conditions

Summary box: Main research & policy priorities

¢ To perform clinical studies for improving diagnostic
and therapeutic strategies for inherited platelet
disorders.

¢ To define the clinical relevance and best management
of acquired nonimmune thrombocytopenias and
acquired disorders of platelet function.

¢ To develop new tools to define prognosis and
personalize treatment of patients with immune-
mediated forms of thrombocytopenia.

¢ To better understand the pathogenesis of drug-
induced immune thrombocytopenias and develop
simple diagnostic methods.

¢ To optimize the therapeutic approach to thrombotic
thrombocytopenic purpura with particular attention
to secondary forms with poor prognosis.




