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Stem cell Developmental pathway

Hemocytoblast Megakaryocyte

Promegakaryocyte

Megakaryoblast

= Formadas na medula 6ssea por fragmentacao de megacariocitos
= Discoides e anucleadas

= Pequenas (1-3 um; 7fl)

= Abundantes: 150-450 x10%/L

= Vida média — 10 dias
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PLAQUETAS |
M NP A, S AT 5 T

SCF IL-6. 1L11
TPO
Sinusoidal
wall
I Blood flow

. MPP CMP MEP .

HSC Mk progenitor
BFU-MK CFU-MK

e

Mk MATURATION o—S
Mk DIFFERENTIATION Polyploidization X \
FROM HSC Cytoplasmic development ®

SDF1- driven migration
PLATELET RELEASE &
Proplatelet formation
Proplatelet maturation ® Platelet Formation, Joel B. Floyd
Junior, YouTube 2013

Type | collagen Fibrinogen, Fibronectin
Osteoblasts Laminin, VWF, Endothelial cells
_ SDF1
Oxygen tension
BM OSTEOBLASTIC NICHE BM VASCULAR NICHE PERIPHERAL BLOOD

Pathogenesis and management of inherited thrombocytopenias: rationale for the use of
thrombopoietin-receptor agonists; Alessandro Pecci; Int J Hematol (2013) 98:34-47
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PLAQUETAS

in late megakaryopoiesis and
related platelet disorders; M. R. TIJSSEN; Journal of
Thrombosis and Haemostasis, 11: 593-604
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PLAQUETAS E HEMOSTASE
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v RESPOSTA A LESOES VASCULARES

= Circulam inactivas, contudo, ap6s uma leséo vascular séo
activadas de um modo "explosivo" o que é facilitado por:

N° elevado de plaquetas circulantes

Elevado n° de receptores
Ricas em sinais proteicos

Mecanismos de feedback positivo
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PLAQUETAS E HEMOSTASE __
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Dense granule

libAllia Alpha granule

Unstimulated platelet

. HEMOSTASE
PRIMARIA

Activation
Stimulated platelet

ADP,Ca%*

FG, VWF, TSP,

Procoagulant

HEMOSTASE e
SECUNDARIA

subendothelial matrix (collagen, VWF)

ASH book of Hematology, cap 14 - hemostasis and thrombosis, fig 14-1, p
299, Mark Crowther, Thomas Abshire and James N. George



TROMBOCITOPENIA
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500

450

350

250

Platelet count (x10%L)

v CONTAGEM PLAQUETAR < 150 x10°/L?

T 473

400 +

452

405

369

379
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1 361

300 +

362

200 +

350

N° de plaguetas € mantido por um
equilibrio entre megacariopoiese/
trombopoiese, senescéncia das
plaguetas e consumo e destruicao
das plaguetas

Contagem plaquetar normal 150-450
x10%/L

Trombocitopenia é definida como
Plag < 150 x10%/L e pode levar a
sintomas hemorragicos
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v" CONTAGEM PLAQUETAR < 150 x10°/L
v CONSULTA DE HEMOSTASE-IMUNOHEMOTERAPIA

» HOSPITAL PEDIATRICO (HP)
» HOSPITAL GERAL (HG)
« CHUC (2015)

" Trombocitopenia — motivo frequente de consulta

Contagem VPM fL PDW % % Plaq
N° Idade Sexo Plag x10° (média) (média) retic.
doentes (média) (média)
12 F-21 11 14.1 5.96
79
HP 43 (1-63 anos) M- 22 (9-149) (7.3-16.9) | (10.1-19.8) (0.7-16.2)
57 F —157 95 10.4 15.8 3.08
HG 354 | (1894anos) . os (1-149) (59195 | (01-21.7)  (0.217)
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TROMBOCITOPENIAS CONGENITAS
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Doencas raras
= Verdadeira prevaléncia subestimada

= Incidéncia de Trombocitopenia congénita= 2.7/ 10.000 nados vivos
(Balduini @ESHG2014)

= Diagnostico dificil
=  Sem historia familiar
= MutacOes de novo

= Tendéncia hemorragica variavel

= Nem todas presentes na infancia
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DIAGNOSTICO
S

» HISTORIA CLINICA EXAUSTIVA

MANIFESTACOES CLINICAS

QUESTIONARIOS STANDARDIZADOS
" score hemorragico

= ANTECEDENTES E HISTORIA FAMILIAR

EXAME OBJECTIVO
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Tabla 1. Diagnéstico de los trastornos de la hemostasia primaria

* Historia familiar

Historia clinica .. . . ..
* Evaluacion de sintomatologia hemaorragica

«T. protrombina, T. cefalina y analitica general
si procede
* Recuento y morfologia plaguetaria

Pruebas basicas
de laboratorio

Tiempo de sangrado in viva/in vitro (PFA-100)
Estudios de agregometria

* Citometria de flujo

« Analisis proteico

* Estudios de sefalizacion, metabolismo,
liberacion

* Microscopia electrénica

Estudios
complementarios

Diagnostico molecular = Estudios genéticos

Evaluacion clinica y diagnastica de los trastornos de la hemostasia primaria

G. Escolar', N. Pujol-Moix?, M. Pino', M. Diaz-Ricart'
' Servicio de Hemoterapia y Hemostasia. COB. Hespital Clinic. Barcelona. ? Hospital de Sant Pau_ Barcelona

= ANALISE pos DADOS LABORATORIAIS
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v HISTORIA CLINICA EXAUSTIVA

1. MANIFESTACOES CLINICAS

hemorragias cutaneo-mucosas

" epistaxis, gengivorragia, equimoses, menorragias,
rectorragia, sangramento excisao dentes ...

= aparecimento inesperado
= contexto traumatico ou cirdrgico

= potenciada por farmacos

= desproporcional ao n° de plaquetas

M‘Ww

* Historia familiar

Hiconellinca = Evaluacion de sintomatologia hemorragica

Pruebas basicas

de laboratorio LI

= Recuento y morfologia plaquetaria
Tiempo de sangrado in vivo/in vitro (PFA-100)
Estudios de agregometria

= Citometria de flujo

= Analisis proteico

* Estudios de sefializacion, metabolismo,
liberacion

* Microscopia electrénica

Estudios
complementarios

Diagnéstico molecular  « Estudios genéticos

Evaluacion clinica y diagnastica de los trastornos de la hemostasia primaria

G. Escolar', N. Pujol-Moix?, M. Pino', M. Diaz-Ricart'
" Servicio de Hemoterapia y Hemostasia. COB. Hospital Clinic. Barcelona. ? Hospital de Sant Pau. Barcelona

v LOCALIZACAO?

v INTENSIDADE?

v IDADE DE INiCIO?

v EVENTOS PREDISPONENTES?
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M Tabla 1. Diagnéstico de los trastornos de la hemostasia primaria

* Historia familiar
= Evaluacion de sintomatologia hemorragica

v HISTORIA CLINICA EXAUSTIVA e e e

Tiempo de sangrado in vivo/in vitro (PFA-100)

Historia clinica

Estudios de agregometria

= Citometria de flujo
. = Analisis proteico
Bl * Estudios de sefializacion, metabolismo,

2. SCORE HEMORRAGICO

* Microscopia electrénica

B I e e d i n g A SS eSS m e nt TO O I Diagnéstico molecular  « Estudios genéticos

Evaluacion clinica y diagnastica de los trastornos de la hemostasia primaria

G. Escolar', N. Pujol-Moix?, M. Pino', M. Diaz-Ricart'
" Servicio de Hemoterapia y Hemostasia. COB. Hospital Clinic. Barcelona. ? Hospital de Sant Pau. Barcelona

Puntuacion

s u 1 S

Transfusitn de sangre o terapia

Epistaxis No o insignificante Presente Vendaje, cauterizacion sustitutiva
Evolution of Vicenza-Based BATs Cutaneos No o insignificante Petequias o contusiones Hematomas Consulta
Sangrado tras heridas leves  No o insignificante Presente (1-5 episodios al ario) Consulta* Hemostasia quirdrgica
Cavidad oral No o insignificante Presente Consulta Hemusta_sm quirirgica/
Transfusion de sangre
Hemorragia Gl No o insignificante Presente Consulta Cirugia/Transfusion de sangre
Extraccion dentaria No o insignificante Presente Sutura o compresion Transfusion de sangre
Cirugia No o insignificante Presente Cirugia o reintervencitn Transfusitn de sangre
. PN Consulta, medicacion, Transfusion de sangre,
e LR C I HEHIE tratamiento con hierro histerectomia, dilatacion y curetaje
. R . . Transfusidn de sangre, .
Hemarragia posparto No o insignificante Presente, fratamiento con hierro dilatacion, curetaje, sutura Histerectomia
Hematomas musculares No o insignificante Presente Consulta Transfusion de sangre, cirugia
Hemartrosis No o insignificante Presente Consulta Transfusion de sangre, cirugia

The evolution and value of bleeding assessment tools; NATALIA

RYDZ; Journal of Thrombosis and Haemostasis, 10: 2223-2229 0 1 2 _
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2. SCORE HEMORRAGICO

DIAGNOSTICO
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N

2504 Mean = .34

Std. Dev. = .633
N=328

v HISTORIA CLINICA EXAUSTIVA

200+

-
«
o

1

Middle 95" percentile
Normal range = 0-2
3 or greater is abnormal

Frequency

5
g

Bleeding Assessment Tool

(b)

400+
@ Normal range of bleeding scores for the ISTH-BAT: adult and pediatric data
250 from the merging project M. Elbatarny; Haemophilia. 2014 ; 20(6): 831-835
300+
2004
)
: | Nomal | Abnomal |
5 g’ 200
2 @ Adult male 0-3 4 or greater
2 w
— Adult female 0-5 6 or greater
Children 0-2 3 or greater
100+
501
i =1.00 00 1.00 2.00 3.00 4.00 5.00 0=

2.00 4.00

ISTH_Male

N

ISTH_Female
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DIAGNOSTICO

v HISTORIA CLINICA EXAUSTIVA

3. ANTECEDENTES E HISTORIA FAMILIAR

= Primeiro hemograma?

= Comorbilidades? Outras patologias?
= Defeitos sindrémicos?

= Medicacao?

FAMILIA

= Trombocitopenia?

= Consanguinidade?

= Sintomas hemorragicos?
= Patologia hereditaria?

= Sindromes genéticos?

el

* Historia familiar

Historia clinica i . . P
= Evaluacion de sintomatologia hemorragica

Pruebas basicas
de laboratorio

si procede
= Recuento y morfologia plaquetaria

Tiempo de sangrado in vivo/in vitro (PFA-100)
Estudios de agregometria

= Citometria de flujo

= Analisis proteico

* Estudios de sefializacion, metabolismo,
liberacion

* Microscopia electrénica

Estudios
complementarios

Diagnéstico molecular  « Estudios genéticos

Evaluacion clinica y diagnastica de los trastornos de la hemostasia primaria

G. Escolar', N. Pujol-Moix?, M. Pino', M. Diaz-Ricart'
" Servicio de Hemoterapia y Hemostasia. COB. Hospital Clinic. Barcelona. ? Hospital de Sant Pau. Barcelona
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PITTRAL SR e A A D ER
Mﬂ Tabla 1. Diagnéstico de los trastornos de la hemostasia primaria

* Historia familiar
ion de sintomatologia hemorragica

Histaria clinica

Figura 1. Pri"_cipales._ manifestacifne_s clinicas y hallazg
Malformaciones Neurologicas:

TAR / Filaminopatia-Heterotopia
SCH-Neuropatia / ARC
Stormorken-Miosis, Miopatia

Retraso Desarrollo:
TCPT / SIB / Di George

Malformaciones faciales:

TAR / TCPT / SIB / Di George
Cataratas: MYH9-RD

/ I I 7 .
IS I ORIA Malformaciones Cardiacas: co )
Sordera Neurosensorial: TAR / TCPT /SIB / ARC e sefializacion, metabolismo,

TASRC / MYH9-RD Filaminopatia / Di George ja electrénica

Malformaciones pulmonares: anéticos
SHP-fibrosis

Hepatico-biliar:

4. ExXAME OB. MYHI-RD

ARC (Colestasis)

trastornos de la hemostasia primaria

Esplenomegalia:
STSL/ SPG / GATA1 / LHF

= EQUlmOSE Digestivo: Malformaciones Renalles:
SWA-Neoplasias @ MYH9-RD-Nefropatia
T

B ? Hospital de Sant Pau_ Barcelona

A 1 . : AR / TCPT / SJB / Filaminopatia
| PeteqL“aE SHP-Enf. Ir-1ﬂam. Intestinal ARC-Nef o e
Def. Fosfolipasa A2-Ulceras -Nelropatia, Acidosis lubular

= QOrganom
Genitourinarias:
u DEFEITOS JBs Malformaciones
Musculo-esqueléticas:
Inmunodeficiencia: TAR-aplasia bilateral de radio

SWA / Di George-Timo TASRC-fusion proximal radio-cubito)
! ! ARC-Artrogriposis
Malformaciones Albinismo:
Misculo-tendinosas: SHP /SCH /SG

STSL-Xantomas

e RO £ 5 TR, A i T AT T
. =1 o el
Mﬂ Nuevos métodos diagndsticos en los trastornos plagquetarios hereditarios; Bastida JM et al; MEDCLI-D-16-00891R1, in publication
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Prueba:

v/ ANALISE pos DADOS LABORATORIAIS [“*

Tiempo ¢

Estudios

_Individuo saudéavel_ . _BSS monoalélica BSS, MYH9 | mieme

® -9 @

) .. .
0o
Og O

1. F

Nclusoes leucocitarias <~ alteracoes relacionadas com MYH¢
= Alteracdes dos eritrocitos <> mutacoes GATA-1

ﬂwm

’ nherited thrombocytopenias frequently diagnosed in adults; C. L . BALDUINI et al; JTH, 11: 1006-1019
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v ANALISE pos DADOS LABORATORIAIS

2 . ESTU DOS ES P EC IA | S Tabla 1. Diagnéstico de los trastornos de la hemostasia primaria
= T ESTES D E SC R E E N I N G Historia clinica : E:ﬁztl(:lg?:i'(’lar:rliiltiaasrintomatologia hemorragica

" TESTES DIFERENCIADOS

Te m po d e San g rla Pruehas basicas -T._ prutro[rjnbina,'l'. cefalina y analitica general
de laboratorio SR' Bzl . .
* Recuento y morfologia plaguetaria
P FA- 1OO® Tiempo de sangrado in vivelin vitra (PFA-100)
I m pact® Estudios de agregometria
. « Citometria de flujo
Ve rlfy' N OW® * Analisis proteico

Estudios » Estudios de sefializacion, metabolismo,

TEG_Rotem ® complementarios liberacién

* Microscopia electronica

Diagndstico molecular  « Estudios genéticos

Evaluacion clinica y diagnostica de los trastornos de la hemostasia primaria

Agregacao plaquetar
Citometria de fluxo
Microscopia electronica
Testes bioguimicos
Estudos de perfuséao
Biologia molecular

G. Escolar', N. Pujol-Moix?, M. Pino', M. Diaz-Ricart'
" Servicio de Hemoterapia y Hemostasia. CDB. Hospital Clinic. Barcelona. * Hospital de Sant Pau. Barcelona
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Gene

Disease

me

Platelet size

v ANALISE pos DADOS
LABORATORIAIS et

ADAMTS13
ANKRD26
CcYcs
ETVE

BIOLOGIA MOLECULAR A

FYB
GATAl
GFI1B
GP1BA
GP1BB
GPS
HOXA11
ITGA2B
ITGB3
MPL
MYHS
NBEAL2
PRKACG
RBMSA
RUNX1
STIM1
TPM4
TUBB1
vWF

Thrombocytopenia associated with sitosterolaemia
Bleeding disorder, platelet-type 15
Thrombotic thrombocytopenia purpura, Upshaw-Schulman
syndrome
ANKRD26-related thrombocytopenia (THC2)
CYCS-related thrombocytopenia
THCS
Paris Trousseau type thrombocytopenia/lacobsen (1123 del)
FLNA related thrombocytopenia
Novel thrombocytopenia
GATA1 related disease (XLT and XLTT)
Grey Platelet Syndrome + novel thrombocytopenia

Bernard Soulier Syndrome + Platelet type von-Willebrand disease
Amegakaryocytic thrombocytopenia with radio-ulnar synostosis

ITGA2B/ITGB3-related thrombocytopenia
Congentical amegakaryocytic thrombocytopenia
MYH9 related disease
Grey Platelet Syndrome
Bleeding disorder, platelet-type 19
Thrombocytopenia with absent radii
Familial platelet disorder and predisposition to AML
Stormorken syndrome
Novel thrombocytopenia
TUBB1-related macrothrombocytopenia
Von-Willebrand type disease 2B
Wiskott-Aldrich syndrome, X-linked thrombocytopenia

Normal
Normal
Normal

Normal
Normal
Micro
Normal
Normal
Normal
Micro
Normal
Normal

biallelic = macro
mono = normal
Normal

Normal
Micro
Macro
Normal
Macro
Micro
Normal
Normal

Normal
Macro
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CYCS-RT, 1% _WAS, 1% __ CAMT, 2% _ITGA2B/ITGB3RT,
T L~ 19%
FLNA-RT, 1% °

GATA1-RT,
1%

H Unknown
B ANKRD-RT
= MYH9-RD
mmonoallelic BSS
m biallelic BSS
uGATA1-RT
B FLNA-RT
mCYCS-RT

WAS
u CAMT

Inherited thrombocytopenia in 160 families (500 patients) in Pavia

Adapted from : C. L. Balduini; A. Pecci; P. Noris: Inherited thrombocytopenias: the evolving spectrum.

Hamostasoelogie. 2012;32(4):259-70
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wimwmm

_ analysis

ITGA2B/ITGB3RT

GAPP: Genotyping and Phenotyping of Platelets

it

Patients

Whole blood counts
(Sysmex)

Platelet functior

Normal platelet count \ / Thrombocytopenia
=1x10%/ml (PRP) [ <1x108ml (PRP)

Whole exome sequencing

!

|..|||&|||||!f-. ll""".l.“l

Candidate genomic variations

|

Confirmation and functional
studies
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CYCS-RT, 1% -WAS, 1% CAMT, 2%
FLNA-RT, 1%

GATA1-RT, _——
1%

ITGA2B/ITGB3RT,
1%

m Unknown
uANKRD-RT
= MYH9-RD
mmonoallelic BSS
mbiallelic BSS
u GATA1-RT
IFLNA-RT
u CYCS-RT
WAS
u CAMT
ITGA2B/ITGB3RT

Inherited thrombocytopenia in 160 families (500 patients) in Pavia

Adapted from : C. L. Balduini; A. Pecci; P. Noris: Inherited Y the
Hamostasoelogie. 2012;32(4):259-70

ing spectrum.

nature

NBEAL2 is mutated in gray platelet gcnctics
syndrome and is required for
biogenesis of platelet o-granules

Meral Gunay-Aygun' 1), Tripora C Falik Zaccal'* 1",

Exome sequencing identifies
NBEAL2 as the causative gene
for gray platelet syndrome
Cornclis A Albers™

Evclien E Bouwmas
Gregory Jordar

Elboum’, Fatma Gumruk’,

nclius F Bocrkoel!,
faynard', Heidi Dorward',

nikster*”, Mutle Arat’,
erstin Jurk!®, Pedro Cruz'!,
 Marjan Huizing' &

Ana Cvejic* 1", Rémi Favier*
ie-Christine Alesi’,

Mutations in NBEAL2, encodin
a BEACH protein, cause gray
platelet syndrome

Andrew S Freiberg®, Beate E Kel

' Ketileborough,
Read’, Botond Sipos',

Jim C Mullikin®?, James G White
William A Gahl'

Katrin Voss’, Alan Nurden”, Augusto Rendon™ %,
Paguita Nurden®'! & Willem H Ouwchand!1!

Jorge Di Paola® !4

: 3

Exome sequencing and Genome-wide linking
DNA analysis (French : Locus at
patients). 22.1-22.1.
Silencing of nbeal2 in Exon sequencing
zebrafish

Next generation mRNA
analysis and DNA
sequencing for a zone of
1.7Mb with 34 genes

Nature Genetics, 2011

TUBB1 + MKL1, 3%

TSRO T TR D Tk AT WA T

4 variants in

ACTN1, 3% ANKRD18A, 3%

ANKRD26, 3%

CYCS, 3%
GFI1B + STIM1, 3%
GP1BA, 5%

S MKL1, 3%
MYH9, 3%
NBEAL2, 3%

PF4, 3%

Unknown, 27%

TUBB1, 3%

0,
TPM4 + TUBB1, 3% RUNX1, 19%

RUNX1 + ITGB3, 3%

Johnson et al (2016) Haematologica

novel candidate genes (ANKRD18A, MKL1, PF4 and SLFN14)

HWACTNI
W ANKRD18A
B ANKRD26
BCYCS
HFLI1
W GFI1B + STIM1
EGP1BA
HMKL1
mMYH9
H NBEAL2
HPF4

RUNX1
B RUNX1 + ITGB3
WSLFN14

TPM4 + TUBB1
WTUBB1

TUBB1 + MKL1

Unknown
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DIAGNOSTICO DIFERENCIAL

v HEMOGRAMAS PREVIOS SEM |

PLAQUETAS?

v INiCIO SUBITO/ PROGRESSIVO?

v" QUTRAS CITOPENIAS?

Acquired Thrombocytopenia

+ Immune thrombocytopenic purpura

« Myelodysplastic syndrome

« Aplastic anemia

* Human immunodeficiency virus infection
+ Chemotherapy

+ Radlation-induced

v SINTOMAS ACOMPANHANTES?

R
— 1 e

el

Duplicating PLT

Platelet

Circular
PrePLT

Barbell ProPLT

ProPLT-producing
megakaryocyte

Barbell ProPLT
shape unstable

Fiasion
inhibited

Inhibited ProPLT
. i / Increased PLT
clearance

@ .x
Duplicating PLT

Does size matter in platelet production?; Jonathan N. Thon et al; BLOOD, 23 AUGUST 2012 VOLUME 120, NUMBER 8



DIAGNOSTICO DIFERENCIAL
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v TROMBOCITOPENIA v TROMBOCITOPENIA
IMUNE (PTI) CONGENITA

= Trombocitopenia <100x10° plaquetas
= Grupo raro de patologias

= mediada por PROCESSO IMUNE = Diagnostico idade adulta- subdiagnosticado

= PRIMARIA — trombocitopenia isolada, sem causa = Sintomas hemorragicos variaveis
aparente

= SECUNDARIA — infeccdes, dc¢a linfoproliferativa, dca Al,
farmacos

= CRIANCAS — auto-limitada (++ secundaria a quadro infeccioso)

= ADULTOS — 90% casos persistente/cronica, sem evento ‘/QUAN DO SUSPEITAR?
precipitante 1. SINTOMAS HEMORRAGICOS/ TROMBOCITOPENIA

PRESENTE DESDE O NASCIMENTO
2. HISTORIA FAMILIAR

CHAVES DIAGNOSTICAS 3. ALTERACOES SUGESTIVAS NO ESP
= QUADRO SUBITO 4. ASSOCIACAO COM MANIFESTACOES SISTEMICAS
= PODE SER ASSINTOMATICO 5. AUSENCIA DE RESPOSTA A TRATAMENTO DE
= HEMORRAGIA CUTANEO-MUCOSA UMA PTI
= AUMENTO DA % PLAQUETAS RETICULADAS 6. PERSISTENCIA DE UM NIVEL ESTAVEL DE
* PLAQUETAS GIGANTES ESP PLAQUETAS DURANTE ANOS

,_,,mww

e i
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CLASSIFICACAO
MPW —
v VPM

Family or patient history
suggestive of bleeding

me

Incidentally found

—

Normal platelet count

[\

vWD studies — platelet aggregation

normal
abnormal / \

vWD type 2B

nonspecific pattern
platelet-type vWD e P

!/

Mild abnormalities

discroes thrc'>mbocytopen|a
»
CBC with review of smear —————
|
Thrombocytopenia
large jlatelets normal platelets  small platelets
BSS
CAMT WAS
vWD type 2B ATRUS
U XLT
platelet-type W\WWD FPD/AML
GPS TAR \
THC2 ; ;
GATA-1 immune function
speciffic pattern

bone marrow
MYH9-related disorders
22qDS
PT/J

Acquired defects Granule or secretion

Renal disease defect
Liver disease
SPD
GPS
PT/J

PR

W

Surface protein
defect

Flow cytometry

BSS

GT
P2Y12R
GPVI
TXA2R

Hematology 2011

What To Do When You Suspect
an Inherited Platelet Disorder;

Michele P. Lambert; PLATELET
DRUGS AND DISORDERS;



CLASSIFICAGAO

v' CARACTERISTICAS SINDROMICAS

Paciente con sospecha de
trombocitopenia hereditaria

Historia y Examen:
Inmunodeficiencia, sordera, alteraciones

renales, cataratas, LMA en familia,
anomalias en radio

NO

SI

r 3 Tamano Plaquetar g

Tamano Plaqueta
; TCAI\{[ TLC10|| MYHY9, MTM WAS PELMA,

MYH9, SVF
BS TAR, TASR,

PT-S]

adaptado de Patologia congénita de la plaqueta: diagnéstico integrado
y repercusiones sobre el funcionalismo

M.* L. LozaNno ALMELA, I. SANCHEZ GuIU, V. VICENTE GARCiA, J. RIVERA PozO

. w M Unidad de Hematologia y Oncologia Médica. Hospital Universitario Morales Meseguer y Centro Regional
MW de Hemodonacion. Facultad de Medicina. Universidad de Murcia




CLASSIFICACAD
”#nw =
v BIOGENESE

TPO
Sinusoidal
c-MPL CAMT | |RUNX1 FPD-AML wall
RBMS8A TAR | | FLI1 PT-SJ MYH9 MYH9-RD
HOXA11 ATRUS | |GATA-1 XLTT-XLDT Gplb-1X-V BSS
Blood flow
. MPP CMP MEP .
HSC Mk progenitor
BFU-MK CFU-MK
Mk MATURATION o—®
Mk DIFFERENTIATION Polyploidization N\ \
FROM HSC Cytoplasmic development o ®
SDF1- driven migration
P_ATELET RELEASE &
F'roplatelet formation
oplatelet maturation ®
Type | collagen Fibrinogen, Fibronectin
Osteoblasts Laminin, VWF, Endothelial cells
_ SDF1
Oxygen tension
BM OSTEOBLASTIC NICHE BM VASCULAR NICHE PERIPHERAL BLOOD

Pathogenesis and management of inherited thrombocytopenias: rationale for the use of
thrombopoietin-receptor agonists; Alessandro Pecci; Int J Hematol (2013) 98:34-47
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SCF
TROMBOCITOPENIAS AMEGACARIOCITICAS
" alteracdes da diferenciacdo da HSC a megacariocito
c-MPL CAMT = auséncia ou marcada reducdo do n° de megacariécitos na MO
RBMSA TAR
HOXA11 ATRUS

CAMT Trombocitopenia Amegacariocitica Congénita

‘ MPP CMP MEP .

HSC Mk progenitor .
BFU-MK CFU-MK nivel elevados de TPO

actividade reduzida ou ausente do receptor-TPO

* evolugéo para faléncia medular nos 1°s anos de vida (3 linhagens)

Mk DIFFERENTIATION . . n - , -
FROM HSC TAR Trombocitopenia com Auséncia de Radio

° parametros hematoldgicos semelhantes aos da CAMT

subida do n° de plaquetas ao longo da vida

Type I collagen ATRUS Trombocitopenia com Sinostose Radio-Ulnar
Osteoblasts

* frequentementemente cursa com faléncia medular (3 linhagens)
e

BM OSTEOBLASTIC NICHE

Pathogenesis and management of inherited thrombocytopenias: rationale for the use of
thrombopoietin-receptor agonists; Alessandro Pecci; Int J Hematol (2013) 98:34-47
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DEFEITOS DE FACTORES DE TRANSCRICAO

= deficiente funcao de factores de transcricdo com papel-chave na maturacao terminal do
megacariocito

= patogénese complexa da trombocitopenia
= megacarioécitos com defeitos na maturacao nuclear e citoplasmatica

FPD-AML Trombocitopenia Familiar com Predisposicao a Leucemia
Mieloblastica Aguda
° risco aumentado de desenvolvimento de neoplasias hematoldgicas- LMA e SMD- em até 40%

* mutacBes no RUNX-1 podem afectar diferentes etapas da megacriopoiese- diferenciacao da
HSC, polidiploidizacéo, maturacéo a células GPIb +, formacéo e maturacdo de proplaquetas

PT-SJ Sindrome de Paris-Trousseau/ Sindrome de Jacobsen

° trombocitopenia moderada a severa, plaquetas gigantes no ESP, Granulos alfa gigantes (ME)
° manifestacbes hemorragicas ligeiras
° manifestacBes sindrémicas- atraso cognitivo, |estatura, def.cardiacos, man. cranio-faciais

XLTT-XLDT Trombocitopenia ligada ao X com Talassémia
Anemia Diseritropoiética ligada ao X com Trombocitopenia

* trombocitopenia associada a diferentes graus de anemia, refelectindo o papel do GATA-1 na
megacariopoiese bem como na eritropoiese

* medula hipercelular com displasia eritrocitaria e megacariocitica

* manifestacdes hemorragicas moderadas a graves

Pathogenesis and management of inherited thrombocytopenias: rationale for the use of
thrombopoietin-receptor agonists; Alessandro Pecci; Int J Hematol (2013) 98:34-47 )
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DEFEITOS DE FORMACAO DE PROPLAQUETAS

A - - = defeitos quantitativos ou qualitativos da formacao de proplaquetas
—_— = maturacao e diferenciacdo do megacariocito preservadas
= maioria resulta de defeitos no citoesqueleto de actina-miosina ou de alteracdes das
c-MPL glicoproteinas membrana
RBMS8A
HOXA11

MYH9-RD Doencas relacionadas com muta¢des no MYH9

MPP cN ° mutacdes no gene que codifica a cadeia pesada da miosina ndo muscular IIA
‘ ° trombocitopenia moderada a grave, plaquetas gigantes no ESP
HSC ° manif. cutdneo-mucosas ligeiras a moderadas (menorragias e diatese cutanea)

Caracteristicas de los trastornos MYH9

Mk DIFFE| May-Hegglin Sindrome de Fechtner Sindrome de Epstein Sindrome de Sebastian
FROI Macrotrombocitopenia  + + + +
Cuerpos de inclusion + (grandes) + (pequenos) - + (pequenos)
Pérdida de audicidn - + + -()
Nefritis - + +
Cataratas - + - -(*)
Type | colla| (*): Manifestacidn en edad adulta
Osteoblasts

BSS Sindrome de Bernard-Soulier
BM OSTEOB

° auséncia ou reducao acentuada do complexo GPIb-1X-V no megacriocito e nas plaguetas
° macrotrombocitopenia moderada a grave e manifestacdes hemorragicas graves

Pathogenesis and management of inherited thrombocytopenias: rationale for the use of
thrombopoietin-receptor agonists; Alessandro Pecci; Int J Hg;gg;&)u_zms 98:3:4;47 o IS TR
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CLASSIFICAGAO

TPO CBFA2 FLI
HOXA11 GATA1

STEM CELL
NICHE

SINUSOID

SDF1 SDF1 SDF1  SDF1

defect syndromes
megakaryocytic » congenital amegakaryocytic thrombocytopenia
commitment and » amegakaryocytic thrombocytopenia with radio-ulnar synostosis
differentiation » thrombocytopenia with absent radii
» familial platelet disorder and predisposition to acute myelogenous
leukaemia
megakaryocyte » dyserythropoietic anaemia with thrombocytopenia
maturation and/or » X-linked thrombocytopenia with thalassemia
proplatelet » biallelic and monoallelic Bernard-Soulier syndrome
formation ® MYH9-related disease
» Paris-Trousseau thrombocytopenia and Jacobsen syndrome
» CYCS-related thrombocytopenia
» TUBB1-related macrothrombocytopenia
» ANKRD26-related thrombocytopenia
» ITGA2/ITGB3-related thrombocytopenia
» Wiskott-Aldrich syndrome and X-linked thrombocytopenia
» gray platelet syndrome
shortened » platelet-type von Willebrand disease
platelet survival » sitosterolaemia

» ITGA2/ITGB3-related thrombocytopenia
» Wiskott-Aldrich syndrome and X-linked thrombocytopenia
» gray platelet syndrome

Inherited  thrombocytopenias  The  evolving
spectrum; C. L. Balduini et al; Hamostaseologie

2012; 32: 259-270
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TROMBOCITOPENIAS CONGENITAS
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v" MEDIDAS GERAIS

v'Evitar AAS e AINEs
v" Higiene dentéria
v"Anti-fibrinoliticos, DDAVP, estrogénios
v" Tamponamento, esponja hemostatica v/ ESPLENECTOMIA
v Trombocitopenia ligada ao X

v' AGENTES DE BYPASS oI ANTE NG
v rFVlla ‘/\?V?I\SAT

v TRANSFUSAO pe PLAQUETAS
v'Dador HLA idéntico
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v AGONISTAS TPO

v' Boa resposta em MYH9

Glanzmann thrombasthenia and gene therapy

Proofofprinciple:

Gene therapy: Improved
hemostatic function in
dogs with GT over 5 years

v TERAPIA GENICA CENRAEDD oo
v WAS ' 2D
v TG

Hematopoietic stem cells modified with a lentivirus-derived vector

with the reconstitution of alIb synthesis
(FangJet al. PNAS 2011;23:9583-8)
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TROMBOCITOPENIAS CONGENITAS
v DESAFIO

= Subjectividade na definicdo de uma hemorragia como patologica
= Variacao da clinica hemorragica com a idade e o0 sexo
= Eventos que incrementam o risco hemorragico- procedimentos invasivos

= |nvestigacao Diagnostica- ampla avaliac&o clinica
= sinais e sintomas hemorragicos, alteracdes sindromicas, histéria familiar

= Provas de Laboratoério
= complexas, laboriosas, pouco reprodutiveis e pouco standardizadas
= testes de screening: n° de plaquetas, VPM, ESP, excluir DvVW
= testes especificos: funcionais, bioquimicos, citometria, ME, biologia molecular

= Biologia Molecular- Next Generation Sequencing: melhor caracterizacao
das doencas plaquetares congénitas
AT

e
e = o e
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TROMBOCITOPENIAS CONGENITAS

v DIAGNOSTICO IMPORTANTE

= Prevencao de terapéuticas inadequadas
= Muitas trombocitopenias congénitas sao diagnosticadas como PTI (~20%)

= Planear estratégias peri-operatorias adequadas

= Predisposicao a outras doencas
= RUNXI1- Leucemia Mieloblastica Aguda
= ETV6- neoplasias hematologicas e de 6rgao soélido
= MYHO9- insuficiéncia renal, catarata, surdez neurosensorial

= Aconselhamento genético
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