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1. Introducció

-Abans pocs professionals implicats, però bons (eritropatòleg, “raros”)

-Dificultats diagnòstiques, entitats rares, poc habitual diagnòstic genètic
*clínica compartida, transfusions, inestabilitat hematies
-Pocs tractaments específics per les malalties (hidroxiurea, acfol, transfusió,...)

-Poca col·laboració amb els pacients, poca formació continuada
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ORIENTACION 
DIAGNOSTICA

VCM Y 
MORFOLOGIA 
PERIFERICA

DATOS DE 
LABORATORIO 

BASICOS

ANAMNESIS Y CLINICA

-Història Clínica, part i postpart

-Estudi pares a ser possible (AH TD):
oHG, indexs eritrocitaris
(*experimentals)
oReticulòcits (IRF, Hb Ret)
oMorfologia Perifèrica

-Altres estudis
oActivitat enzimàtica
oTest d’EMA, fragilitat osmòtica,…

ESTUDIO MOLECULAR

2. Diagnòstic
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2. Diagnòstic
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- Déficit
B12
- SMD

HEMOLISIS 
(con/sin anemia)

Morfología 
periférica

Puede ser 
Sugestiva o 
Inespecífica

Microcitosis
Estudio mediante 

HPLC, 
electroforesis,…

Talasemias, 
hemoglobinopa

tías 
estructurales

Macrocitosis o 
Normocitosis

Test de 
COOMBS

CD positivo
AHAI, 

antecedente 
transfusional

CD negativo

Hemolisis aguda

HPN, 
drepanocitosis, 

parásitos, 
G6PDH, sepsis, 
fragmentación 

eritrocitaria

Hemolisis 
moderada

Esferocitosis, 
eliptocitosis, 
enzimopatías, 
hepatopatías

G6PDH?
C HEINZ

ESTUDIO
INICIAL

ANAMNESIS
HIST 

FAMILIAR

O
T
R
O
S

2. Diagnòstic

EMA
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2. Diagnòstic

 Període Neonatal
 Infància
 Adults

No hi ha novetats 
diagnòstiques*

Unes 
consideracions

TEST UNIÓ EMA

ECTACITOMETRIA

NGS

ACTUALITAT
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2. Diagnòstic

CONTROLS
CONTROLS: SEXE I EDAT, I VCM

Test EMA / Ectacitometria
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2. Diagnòstic Test EMA

1) Controls adequats (VCM)

2) Estandarització

3) <6m, resultat negatiu no exclou
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2. Diagnòstic Test EMA
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2. Diagnòstic NGS

Quan fer NGS? Quan SANGER?
Quin estudi triar dins NGS?
Problemes amb les noves metodologies:
-Resultats inesperats
-Variants no identificades
-Dificultat estudis funcionals
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Malalties amb heterogeneïtat 
genètica

• PIEZO1,...

Malalties per gens grans

• CDA, Esferocitosi hereditària

Fenotips sobreposats

2. Diagnòstic NGS

Quan fer NGS
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Quin estudi triar dins NGS?

2. Diagnòstic NGS

Whole Genome
Whole Exome

22000 gens
Reg codificant
1%genoma
85%mutacions 
malaltia
No hipòtesi 
diagnòstica

Panell Gens

Grup de malalties
Alta heterogeneïtat
Nombre limitat de 
gens

Gens únics o pocs

Malalties 
específiques
Poca heterogeneïtat
Gens petits

S Payán
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3. Registres

Locals
CATSALUT / 

MMMM, XUECs

Nacionals
Pediàtrics/adults

Ministeri / CSURs

Internacionals
Pediàtrics/adults

EU / ERNs
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3. Registres

Enfermedad de células 
falciformes

Talasemias mayor e 
intermedia y Hb H

Otras 
hemoglobinopatías 

con relevancia clínica: 
Hb C, D, O 

homocigota, y otras

Anemia 
diseritropoyética

Anemia 
sideroblástica Xerocitosis Déficit de PK, 

G6PDH

Hematología 
pediátrica y de 

adultos
Elena Cela / Eduardo 

Bardón
Coordinadores del 

REHem

REHem SEHOP
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3. Registres
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4. Novetats en tractament

DPK

AHAI

SCD

TALASSEMIA

TERÀPIA 
GÈNETICA

EDICIÓ 
GÈNICA

APC Eritropoiesi
ineficaç

*FANCONI DPK SCD TALASSÈMIA TD ABD CDA II
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Abans

DPK

RN

• Fototeràpia
• Ex-sanguino transfusió

Infància / 
adults

• Transfusió
• Quelants (DFO, DFX, DFP)
• Esplenectomia total (vacunació)

TPH

• Primer report 2000 (AloTPH germà sà)
• Sèrie més amplia 16 casos, <10a
• Difícil valorar Risc/Benefici

4. Novetats en tractament
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DPK

• Depèn de pacient i clínica, no tant de la Hb (personalitzada)
• Quelants orals (deferasirox, deferiprona)

Transfusió

• Si transfusió regular o anèmia severa, esperar a partir dels 5a, 
vacunació, risc TVE 10%

Esplenectomia

• Sèries curtes, no criteris clars, esplenectomia vs TPH

TPH

• AG348 (act enzimàtic), assatjos clínics actuals (Fase III)
• Teràpia genètica, assaig clínic Fase I aprovat sept 2019

Noves Teràpies

Actualment, 2019

4. Novetats en tractament
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Gene Therapy for Pyruvate Kinase Deficiency (PKD): A Phase I Clinical
Trial to Evaluate the Safety of the Infusion of Autologous CD34+ Cells
Transduced With a Lentiviral Vector Carrying the Codon Optimized Red 
Cell Pyruvate Kinase (coRPK) Gene in Adult and Pediatric Subjects With
PKD
Initial safety evaluation will occur in an adult cohort (n=2) patients, followed by pediatric patients ages 12-17 (n=2), and 
pediatric patients ages 8-11 (n=2
Abierto septiembre
RP-L301
RECLUTANDO
NCT04105166

DPK

FASE I

4. Novetats en tractament

Hospital Universitario Fundación Jiménez Díaz in Madrid

RP-L301 (gene therapy product), autologous genetically modified CD34+ HSC

Severe transfusion-dependent anemia:
At least 6 RBC, 12-month period, or at least 3 RBC/year 2 prior years
(in the absence of precipitating events)
& Hb levels <9.5 g/dL in the previous 12 months despite prior splenectomy
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AG-348 fue evaluado en dos ensayos farmacológicos completados en
sujetos sanos (AG348-C-001 [single ascending dose study (SAD)] y
AG348-C-002 [multiple ascending dose study (MAD)]).
Un Fase 2, multicéntrico, randomizado, open-label, eficacia y seguridad
de AG-348 en adultos con DPK (AG348-C-003, DRIVE-PK)

AG348-C-006 NTD AG348-C-007 TD

AG348-C-011

AG348-C-003 DRIVE-PK

DPK
4. Novetats en tractament

AG348 o MITAPIVAT
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Study AG348-C-003
Multicenter study designed to evaluate the safety and efficacy of different dose levels of AG-348 in patients with PK 
deficiency. 
A Phase 2, Open Label, Randomized, Dose Ranging, Safety, Efficacy, Pharmacokinetic and Pharmacodynamic Study of 
AG-348 in Adult Patients With Pyruvate Kinase Deficiency

NCT02476916

DPK

FASE II

4. Novetats en tractament
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Study design 

Not regularly transfused = no more than 3 units of red blood cells transfused in the 12 months prior 
to the first day of study dosing and no transfusions within 4 months of the first day of study dosing
All patients provided written informed consent 
2,3-DPG = 2,3-diphosphoglycerate; BID = twice daily; PD = pharmacodynamic

DPK
4. Novetats en tractament
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• Ages ≥18 years
• Confirmation of diagnosis of PK deficiency by:

• Low red cell PK activity
• Two PKLR mutations

• Hb ≤ 12.0 g/dL (male) or ≤ 11.0 g/dL (female)
• Patients not receiving regular transfusions:

• No more than 3 units of RBCs in the preceding 12 months
• No transfusions in the preceding 4 months

DPK
4. Novetats en tractament
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Safety & AEs

• Majority of AEs were:
− Grade 1 or 2 
− Non-serious events
− Transient
− Self-limiting 

Grace RF, Rose, C, Layton DM, et al.  Safety and Efficacy of Mitapivat in Pyruvate Kinase Deficiency.  New England Journal of Medicine. 2019; 381(10):933-944
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• 50% (26/52) of patients had an increase from baseline of more than 1.0 g/dL 
in Hemoglobin (Hb) level

• Mean maximum increase in the Hb was 3.4 g/dL (range 1.1 – 5.8 g/dL)

• Median time until first observed increase of >1.0 g/dL in Hb was 10 days 
(range 7 to 187 days) 

• 77% (20/26) had an increase from baseline of >1.0 g/dL at more than 50% of 
the assessments in the core period 

• Hb response maintained in the 19 patients who were continuing treatment in 
the extension phase, all of whom had at least 21.6 months of treatment 

Grace RF, Rose, C, Layton DM, et al.  Safety and Efficacy of Mitapivat in Pyruvate Kinase Deficiency.  New England Journal of Medicine. 2019; 381(10):933-944

DPK
4. Novetats en tractament
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• All patients who had an increase had at least one missense mutation
• None of the 10 patients with two non-missense mutations and none of the 5 patients 

homozygous for R479H had a Hb response 
• After removal of the 10 patients with two non-missense mutations, a Hb response 

occurred in 20/42 (48%).  Further removal of the 5 homozygous R479H patients, a 
Hb response occurred in 20/37 (54%)

• No definitive relationship apparent between the randomly assigned dose and the 
likelihood of Hb response

• Actual dose received by 80% of the patients with Hb response was ≤50mg BID 
• 15% of patients with Hb response received actual dose of 300mg BID
• Supports that responses can be achieved with a low dose 

DPK
4. Novetats en tractament
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Grace RF, Rose, C, Layton DM, et al.  Safety and Efficacy of Mitapivat in Pyruvate Kinase Deficiency.  New England Journal of Medicine. 2019; 381(10):933-944

DPK
4. Novetats en tractament
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Mitapivat es va 
associar a un ràpid i 
clínicament 
significatiu increment 
de la Hb al 50% aprox
de pacients tractats

L'estudi estableix la 
prova de concepte 
d'una teràpia 
molecular dirigida al 
defecte enzimàtic 
subjacent d'una 
enzimopatia
hereditària.

Sembla que el perfil 
de seguretat permet 
l'administració a llarg 
termini del 
medicament

MITAPIVAT en SCD i Talassèmia!!!!
VIIIè Curs Eritropatologia SCHH-Nov 2020 ???
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AHAI
4. Novetats en tractament
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AHAI
4. Novetats en tractament
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AHAI
4. Novetats en tractament
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AHAI
4. Novetats en tractament
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AHAI
4. Novetats en tractament

VIIIè Curs Eritropatologia SCHH-Nov 2020



Vall d'Hebron Barcelona Hospital Campus
42Sempre, el pacient primer

SCD
4. Novetats en tractament
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Avances en el manejo:
Diagnóstico temprano, CN ECF

Profilaxis con penicilina

ECO Doppler TC

Educación Sanitaria

Avances en el tratamiento:
Hidroxiurea

TPH

Transfusión

Eritrocitoaferésis

Nuevos fármacos en estudio

Terapia génica
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SCD
4. Novetats en tractament
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- CVO en la MCF

SCD
4. Novetats en tractament

Fase II PED

Fase III
*Fase II adults renal
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- CVO en la MCF

SCD
4. Novetats en tractament
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En tan sols 2 setmanes, la FDA ha aprovat dos fàrmacs per la MCF:
- Crizanlizumab (ADAKVEO), infusió ev mensual
- Voxelotor (OXBRYTA) ( vo diària (>12a)

Una nova era pels pacients amb MCF

Fase I/II Edició Gènica CRISPR/cas9 CTX001
-B-Talassèmia TD
-MCF
Vector Lentiviral BT87Q globin

La FDA ha aprovat per la B-TALASSÈMIA TD:
- Luspatercept (REBLOZYL)

Una nova era pels pacients amb Talassèmia

336 Pacients BT-TD, 112 placebo
21% van reduïr 33% transfusions
4-5% placebo

274 Pacients SCD:
92 placebo, 90 1500mg, 92 900mg
51.1% van augmentar Hb (1500mg)
6,5% placebo

198 Pacients SCD:
45% reducció dolor respecte placebo
SUSTAIN

SCD
4. Novetats en tractament
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• Ac monoclonal frente a  p-selectina
• Ensayo fase II, randomizado , doble ciego, ( 3 ramas: crizanlizumab dosis alta,  

crizanlizumab dosis baja, placebo)
• 198 pacientes, EF,16 a 65 años, con 2-10 crisis de dolor en los 12 meses previos
• Objetivo primario:  tasa anual de crisis de dolor

Ataga KI, N Engl J Med 2017

SCD
4. Novetats en tractament, Crizanlizumab
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SCD
4. Novetats en tractament

dbeneitez@vhebron.net
dbeneitez@vhio.net
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Tractaments anteriors i actuals

● Acfol, Anticoagulantes, hidroxiurea, 
transfusiones (simple o régimen
hipertransfusional), quelantes orales del 
hierro, *TPH

● No diagnóstico prenatal
● No diagnóstico pre-implantacional

● Suplementos Acfol
● Anticoagulantes si precisa
● Hidroxiurea
● Transfusiones con fenotipo ampliado, 

selección donantes (simple, régimen
hipertransfusional, eritrocitoaféresis), 
quelantes orales del hierro (deferasirox, 
deferiprona)

● TPH (hermano HLA idéntico, *haploidéntico)
● Terapia Genética
● L-Glutamina
● Crizanlizumab
● Rivipansel
● Voxelotor
● Diagnóstico prenatal
● Diagnóstico pre-implantacional
● TRANSICION

RETOS EN LA CEXT
-prevención

-manejo multidisciplinar
-consejo genético

(prenatal,preimplantacional)
-Opciones terapéuticas varias
(TPH s/n, hidroxiurea, nuevos

ttos en EECC)

SCD
4. Novetats en tractament
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• β-thalassemia is an inherited anemia due to 
defective synthesis of β-globin

• Excess unpaired α-globin chains lead to ineffective 
erythropoiesis

• Ineffective erythropoiesis is characterized by 
expanded RBC proliferation and elevated GDF11 
and other TGF-β superfamily ligands and Smad 2/3 
signaling

Rund D, Rachmilewitz E, NEJM 2005

Erythroid Precursors in Bone Marrow

From Piga et al, ASH 2015 oral presentation

TALASSÈMIA
4. Novetats en tractament
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Data Cutoff:  May 11, 2018 Includes Last Subject Randomized + 48 weeks

SUBJECT 
POPULATION

≥18 years: 
β-thalassaemia or 
Hb E/ β-thalassaemia

Transfusion Dependent:
• 6-20 RBC units 

received during the 
24wk period prior to 
randomization

• No transfusion-free 
period ≥35 days in the 
24 weeks prior to 
randomization

R
A

N
D

O
M

IZ
A

T
IO

N
 (2

:1
)

Luspatercept
1.0 mg/kg (s.c.) 

q 21 days + BSC

N = 224 

Placebo
(s.c.) q 21 days + BSC

N = 112 
U

N
B

L
IN

D
IN

G

Open Label 
Phase 

(allows for 
placebo 

crossover as per 
DMC)

Post-Treatment 
Follow-up
Period –
3 years

Continue 
treatment

Discontinue 
treatment

48 Week 
Treatment Period 

EFFICACY ENDPOINTS

1o Endpoint: 
Proportion of patients achieving ≥ 33% 
reduction in RBC transfusion burden of ≥ 
2 units (13 to 24 weeks)
Key 2o Endpoints: 
• ≥ 33% reduction in RBC transfusion 

(week 37 to 48) 
• ≥ 50% reduction in RBC transfusion 

(week 13 to 24) 
• ≥ 50% reduction in RBC transfusion 

(week 37 to 48)
• Mean ∆ in RBC transfusion burden 

(week 13 to 24)
Other 2o Endpoints:
• Mean ∆ liver iron concentration 
• Mean ∆ iron chelating therapy use
• Mean ∆ ferritin

12 weeks 
historical

12 weeks 
Run-In Period

Transfusion burden

Current Status of the study

Cross-Over allowed after unblinding

4. Novetats en tractament
The BELIEVE Trial: 
Results of a Phase 3, Randomized, Double-
Blind, Placebo-Controlled Study of 
Luspatercept in Adult Beta-Thalassemia
Patients Who Require Regular Red Blood Cell 
(RBC) Transfusions
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• AEs were generally consistent with previously reported phase 2 data

• TEAEs leading to dose delay or dose reduction were similar between treatment arms

• No patient deaths were reported for those treated with luspatercept

a Statistically significant differences were also noted for all other transfusion burden reduction endpoints.
Abbreviations: AE, adverse event; OR, odds ratio; TEAE, treatment-emergent adverse event.

Luspatercept
(n = 224)

Placebo
(n = 112) OR P Value

Primary (≥ 33% transfusion burden reduction from Weeks 13–24), n (%) 48 (21.4) 5 (4.5) 5.79 < 0.0001

Key Secondary

≥ 33% transfusion burden reduction from weeks 37–48, n (%) 44 (19.6) 4 (3.6) - < 0.0001

≥ 50% transfusion burden reduction from weeks 13–24, n (%) 17 (7.6) 2 (1.8) - 0.0303

≥ 50% transfusion burden reduction from weeks 37–48, n (%) 23 (10.3) 1 (0.9) - 0.0017

Mean change in baseline transfusion burden (luspatercept vs placebo) from 
Weeks 13–24 −1.35 - < 0.0001

Additional secondarya 158 (70.5) 33 (29.5) < 0.0001

≥ 33% transfusion burden reduction over any 12 consecutive weeks on study

4. Novetats en tractament
TALASSÈMIA
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Gran Reto 
Futuro

Terapia
Genética

Nuevos 
tratamientos, 

comunes

Papel de la 
NGS

Trabajo en 
RED

Conclusiones

- TENEMOS UN GRAN RETO POR DELANTE

- La mejora del conocimiento de la fisiología y fisiopatología en SR y Met Hierro, ha 
abierto nuevas posibilidades terapéuticas

- Diferentes enfermedades comparten similar fisiopatología, potencial de ampliar 
indicaciones en nuevos tratamientos (MITAPIVAT, LUSPATERCEPT, VOXELOTOR, …)

-Dispondremos de nuevas estrategias terapéuticas y deberemos desarrollar algoritmos 
de tratamiento basados en la evidencia

-Importante poder trabajar en RED (PEDIATRÍA-ADULTOS), papel de los REGISTROS, 
participar en EECC e implicar a los propios PACIENTES

LARGA VIDA AL CURSO ERITROPATOLOGIA
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Vall d’Hebrón Campus

HOSPITAL UNIVERSITARI VALL D’HEBRÓN

(HUVH)

SERVICIO DE HEMATOLOGÍA CLÍNICA  

UNIDAD DE ERITROPATOLOGÍA Y DIAGNÓSTICO 

INTEGRADO

• David Beneitez (VHIO)
• Ana Ortuño
• Adoración Blanco
• Barbara Tazón (VHIO)
• LABORATORIO HEMATOLOGÍA

SERVICIO DE ONCOLOGÍA Y HEMATOLOGÍA

PEDIATRICAS

• Cristina Diaz de Heredia (VHIR)
• Pablo Velasco (VHIR)
• Thais Murciano
• Mari Luz Uría
• Maribel Benítez
• Laura Murillo
• Laura Alonso

INSTITUT D’INVESTIGACIÓ VALL D’HEBRÓN

(VHIR)

RECERCA TRANSLACIONAL EN CÀNCER EN LA

INFÀNCIA I L'ADOLESCÈNCIA - RECERCA EN ANÈMIES

MINORITÀRIES

• María del Mar Mañú Pereira

• Victoria Gutiérrez Valle

• Valeria Rizzuto

https://www.vallhebron.com/ca
https://www.vallhebron.com/ca
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