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Taher AT, Lancet 2018; 391: 155–67

Blood transfusions: guidelines



Blood transfusions: guidelines in TDT

Cappellini MD, Guidelines for Management on TDT, TIF 4th EdiKon, 2021

LIFELONG REGULAR BLOOD TRANSFUSIONS

TARGET HB LEVELS: 9.5-10.5 G/DL TIMETABLE: EVERY 2 TO 5 WEEKS

REGULAR GROWTH              NORMAL PHYSICAL and DAILY ACTIVITIES

TIME TO TRANSFUSE ONE UNIT OF BLOOD: 60-90 MINUTES

MINIMIZES TRANSFUSIONAL IRON ACCUMULATIONBONE MARROW SUPPRESSION



Taher AT, Lancet 2018; 391: 155–67

Blood transfusions: guidelines



Safe blood transfusions

Taher AT. EXPERT REVIEW OF HEMATOLOGY 2021, VOL. 14, NO. 10, 897–909



Alloimmunisation

Franchini M, Blood Transfus 2019; 17:4-15

Age, female gender, splenectomy

Units received/frequency

Etnic correlation between donors and 
recipient

Higher alloAb in NTDT

Increased antigen matching for Rh and kell

Use of leucoreduced RBC

Risk factors Protective factors for alloantibodies

41 studi



Di fronte a pazien- con tra/o talassemico o con talassemia 
(trasfusione/non trasfusione dip.)

La riduzione marcata dei livelli di Hb nonostante supporto trasfusionale puo’
essere secondaria a differen- cause (gravidanza e parto, infezioni, perdite,
posi-vità per HP etc) e prevede accertamen- per verificare la causa della
riduzione rispe/o ai valori abituali

Es. ematomi intraddominali post partum, parvovirus, immunizzazione etc

I livelli rido* di Hb rispe/o all’abituale devono avere 
una causa che deve essere ricercata

Anemia e valori di Hb



Anemia e valori di Hb

Di fronte a pazienti con tratto talassemico o con talassemia 
(trasfusione/non trasfusione dip.)

Terapia con ferro ev o per os solo in caso di carenza marziale verificata con tutti i
parametri (emocromo, sideremia, transferrina, ferritina, saturazione transferrina)
previe indagini per identificarne la causa.

Es. perdita per stillicidio cronico da emorroidi sanguinanti e da metrorragie

Il paziente talassemico, che non ha condizione di sideropenia, 
non necessità di terapia marziale per correggere i valori di Hb



Blood transfusions and iron overload

• A unit processed from 420 ml of donor blood contains
approximately 200 mg of iron

• Iron intake (mg/kg/day) = [blood transfused (ml) x
hematocrit (%) x 1.08]/weight/days

• Total body iron: 3–4 g

• Absence of mechanisms reducing the exceeding iron

Cappellini MD, Farmakis D, Porter J, Taher A. Guidelines for the management of transfusion dependent thalassaemia (TDT). 4° Edition (version 2.0) 2021.
Porter JB. Br J Haematol. 2001;115:239



Chela>on treatment: increased survival

Borgna-Pigna* et al. Haematologica, 2004;89:1187-1193

Chelation treatment



Target of iron overload

Iron burden Dosage of chelators

Choosing drug

Patient/family preferences

Transfusional iron intake and 
history of the patients for 

chelation therapy

Guidelines for chelation treatment in some group of patients

Chelation treatment: what we look for?

Adverse effect profiles

Adherence

Ware HM et al. Pediatr Clin N Am 60 (2013) 1393–1406

Tailored therapy



Chelation treatments available

Modified from Taher AT, Lancet 2018; 391: 155–67

7-28 mg/kg/die



Unmet needs

From Njeim R.. et al., Transfusion clinique et biologique, 31 (2024): 48–55. 



Fattizzo B, Front Med 2023

Novel treatments: future and not



FaUzzo B, Front Med 2023

Novel treatments: future and not



Luspatercept

Taher AT et al, EXPERT REVIEW OF HEMATOLOGY 2021, VOL. 14, NO. 10, 897–909 

Luspatercept competes with the extracellular domain of the activin receptor to act as a ligand
trap for TGF-β, reducing Smad 2/3 signaling, improving erythrocyte maturation, and reducing
ineffective erythropoiesis. 



Luspatercept: fase 3, BELIEVE STUDY

Cappellini MD. N Engl J Med. 2020 Mar 26;382(13):1219-1231.



Believe: results

Cappellini MD. N Engl J Med. 2020 Mar 26;382(13):1219-1231.



Luspatercept: adverse events

Cappellini MD. N Engl J Med. 2020 Mar 26;382(13):1219-1231.



Luspatercept approval



Luspatercept in clinical practice

Buone praAche SITE «IDENTIFICAZIONE E GESTIONE DEL PAZIENTE CON INDICAZIONE AL TRATTAMENTO CON LUSPATERCEPT, Giugno 2024

CRITERI DI PRESCRIZIONE/UTILIZZO secondo PT AIFA

Luspatercept è aDualmente approvato per soggeE con età>18 anni

Luspatercept è indicato in soggeE con β-Talassemia Trasfusione Dipendente (TDT), 
senza disHnzione di genoHpo. 

Trasfusione di 6-24 U di EC nelle 24 settimane precedenti l’inizio della terapia



Luspatercept in clinical prac>ce

Buone praAche SITE «IDENTIFICAZIONE E GESTIONE DEL PAZIENTE CON INDICAZIONE AL TRATTAMENTO CON LUSPATERCEPT, Giugno 2024

CRITERI DI PRESCRIZIONE/UTILIZZO secondo PT AIFA

Assenza di danno d’organo maggiore (Diabete mellito non controllato, malaEa cardiaca,
insufficienza cardiaca classificata secondo (NYHA) ≥3 e/aritmia cardiaca non controllata,
malaEa epaHca con livelli di ALT ≥ 3 volte il limite di riferimento, clearance della creaHnina <
60 mL/min, proteinuria di grado maggiore al 3 secondo
NCI CTCAE versione 5.0.

Luspatercept è controindicato in soggeD con storia di neoplasia onco-ematologica. 

Valutazione aFenta della storia familiare e personale di trombosi



Luspatercept in clinical prac>ce



Fattizzo B, Front Med 2023

Novel treatments: future and not



ADP = adenosine diphosphate; ATP = adenosine triphosphate; DPG = diphosphoglycerate; FBP = fructose bisphosphate; PEP = phosphoenolpyruvate;
PG = phosphoglycerate; PK = pyruvate kinase; wt = wild-type.

Glucose

FBP

1,3-DPG

3-PG

PEP

Pyruvate

ATP
PK

ADP

GLYCOLYSIS

2,3-
DPG

PK ac&va&on represents a unique mechanism of ac&on with 
the poten&al to address a broad range of hemoly&c anemias

Normal RBC

PEP

Pyruvate

wtPK

ATP production
meets demand

Cellular demand

Mutant PK
Pyruvate kinase deficiency

PEP

Pyruvate

Cellular demand

Inadequate production 
of ATP

PK mutations decrease PK 
stability, ATP generation, and 
RBC membrane integrity and 

increase RBC destruction, 
leading to chronic
hemolytic anemia

mPK

Wild-type PK
Other hemolytic anemias

PEP

Pyruvate

Cellular demand

Increased demand 
of ATP

In many other hemolytic 
anemias, there is an increase in 
ATP demand and impaired ATP 
production, leading to damage 
and premature death of RBCs, 

hemolysis, and anemia

wtPK



Mitapivat mechanisms in thalassemia



Two Phase 3, global, randomized, controlled 
trials of mitapivat in adults with α- or β-thalassemia

BID = twice daily; Hb = hemoglobin; HbE = hemoglobin E; HbH = hemoglobin H; RBC = red blood cell.
ClinicalTrials.gov: ENERGIZE (NCT04770753); ClinicalTrials.gov: ENERGIZE-T (NCT04770779).

Key inclusion criteria
• ≥ 18 years
• b-thalassemia ± a-globin mutations, HbE

b-thalassemia, or a-thalassemia (HbH disease)
• Non-transfusion-dependent (≤ 5 RBC units 

during the 24-week period before randomization 
and no RBC transfusions ≤ 8 weeks prior)

• Hb ≤ 10.0 g/dL

N = 171

Mitapivat
100 mg BID

Placebo 
BID

Primary endpoint:
% of patients with mean Hb 

increase of ≥ 1 g/dL from baseline
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N = 240

Mitapivat
100 mg BID

Placebo 
BID
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48-week core period

Primary endpoint:
50% reduction in transfusion 
burden in any 12-week rolling 

period

Key inclusion criteria
• ≥ 18 years
• b-thalassemia ± a-globin mutations, HbE

b-thalassemia, or a-thalassemia (HbH disease)
• Transfusion-dependent (6–20 RBC units 

transfused and ≤ 6-week transfusion-free period 
during the 24-week period before randomization)



Countries involved

Thalassemia news, A quarterly newsle;er keeping the medical and pa>ent community in touch with thalassemia developments. 2023 



ENERGIZE: population

Analysis conducted on Full Analysis Set. aA Hb response was defined as an increase of ≥1.0 g/dL in average Hb concentra9on from Week 12 through Week 24, 
compared with baseline. Hb, hemoglobin; HbH, hemoglobin H 



ENERGIZE: results

Analysis conducted on Full Analysis Set. aA Hb response was defined as an increase of ≥1.0 g/dL in average Hb concentration from Week 12 through Week 24, 
compared with baseline. Hb, hemoglobin; HbH, hemoglobin H 



ENERGIZE: conclusions

Hb, hemoglobin; NTDT, non–transfusion-dependent thalassemia
1. Kung C et al. Blood 2017;130:1347–56; 2. MaTe A et al. J Clin Invest 2021;131:e144206; 3. Kuo KHM et al. Lancet 2022;400:493–501; 
4. Al-Samkari H et al. NEJM 2022;386:1432–42; 5. Glenthøj A et al. Lancet Haematol 2022;9:e724–32; 6. Idowu M et al. Blood 2023;142:271. 



FaUzzo B, Front Med 2023

Novel treatments: future and not



Gene editing - CRISPR-Cas9

Locatelli F. N Engl J Med 2024;390:1663-76. DOI: 10.1056/NEJMoa2309673



Gene edi>ng - CRISPR-Cas9

Locatelli F. N Engl J Med 2024;390:1663-76. DOI: 10.1056/NEJMoa2309673

Among the 35 evaluable paKents, 

transfusion independence

(weighted average hemoglobin level

of ≥9 g per deciliter without red-cell

transfusion for at least 12 

consecuKve months) occurred in all

except PaKents 18, 21, and 32. 
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