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Our understanding of the molecular pathways and associ-
ated clinical presentations characterizing various thalassemia 
phenotypes has substantially improved over the years. Non-
transfusion-dependent thalassemia (NTDT) refers to patients 
who present with mild–moderate anemia, which does not 
necessitate lifelong, regular transfusion therapy. This typi-
cally includes patients with β-thalassemia intermedia, mild–
moderate hemoglobin E/β-thalassemia, and α-thalassemia 
intermedia (hemoglobin H disease) (Figure 1) [1–7]. The un-
derlying α/non-α globin chain imbalance and subsequent inef-
fective erythropoiesis and peripheral hemolysis lead to chronic 
anemia, primary iron overload, and a hypercoagulable state. 
These, in turn, are associated with a range of clinical morbidi-
ties that can impact quality of life and lead to premature death 
(Figure  2) [2, 8–22]. In view of the growing evidence on the 
negative impact of untreated anemia in these patients, long-
term management becomes key. However, the only options 
that have been available so far include transfusions which can 
worsen iron overload and introduce transfusion-dependence 
burden, off-label use of hydroxyurea based on data from small 
trials or observational studies, and splenectomy which is 

associated with increased risks of infections and thrombosis 
(Figure 3) [6, 9, 23, 24]. Beyond anemia, cumulative iron over-
load due to increased intestinal iron absorption needs to be 
regularly monitored and managed with iron chelation therapy. 
Multimorbidity in NTDT also requires close monitoring and 
early intervention through a multidisciplinary team approach 
(Figure 4) [2, 6, 25–27]. In the last decade, we have witnessed 
several novel agents being developed to manage anemia in 
NTDT. Agents targeting hepcidin dysregulation have not been 
successful in clinical trials, despite encouraging data in an-
imal models. Luspatercept, an erythroid maturation agent, 
showed efficacy in improving hemoglobin level in adults with 
β-NTDT and is now approved in Europe (but not the United 
States). Mitapivat, a pyruvate kinase activator, has also shown 
efficacy in improving hemoglobin level and functional status 
in a recent phase 3 trials in adult patients with both α- and β-
NTDT (Figure 5) [24, 28–30]. Clinical management guidelines 
are now available, but awareness of the various morbidities 
and treatment options in NTDT, especially among patients re-
mains essential (a patient friendly summary is provided in the 
Appendix S1).
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FIGURE 1    |    Thalassemia: Molecular understanding and classification [1–7].
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FIGURE 2    |    Pathophysiology and clinical manifestations of NTDT [2, 8–22].
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FIGURE 3    |    Conventional management of anemia in NTDT [6, 9, 23, 24].
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FIGURE 4    |    Monitoring and management of complications in NTDT [2, 6, 25–27].
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FIGURE 5    |    Novel therapies for NTDT [24, 28–30].
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Additional supporting information can be found online in the 
Supporting Information section.
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