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Kuo and colleagues1 evaluated the safety and efficacy of mitapivat, an oral pyruvate kinase activator,
in adults with non-transfusion-dependent a-thalassemia or b-thalassemia. The high rate of hemoglobin
response and good tolerability encourages further development in thalassemia.
Kuo and colleagues1 recently reported

safety and efficacy data of mitapivat in

adults with non-transfusion-dependent

thalassemia (NTDT; a-thalassemia and

b-thalassemia) from an open-label, multi-

center, phase 2 study. The thalassemias

are among the most common monoge-

netic diseasesworldwide. They are reces-

sively inherited disorders of hemoglobin

production, classified into a- and b-thal-

assemia based on the affected globin

gene. Most patients are found in the

regional belt extending from the Mediter-

ranean to South East Asia, although pop-

ulation migrations have introduced the

disorder into large multiethnic cities in

Northern Europe and the United States.2

The hallmark of disease is ineffective

erythropoiesis leading to a chronic hemo-

lytic anemia, with a severity largely

dependent on the type of inherited muta-

tions and secondary molecular modifiers.

The degree of anemia, among other fac-

tors, determines the need for transfusion

therapy. Today, patients are recognized

as having NTDT and transfusion-depen-

dent thalassemia (TDT), as the transfusion

requirement reflects the underlying path-

ophysiology and overall management

needs.2

Patients with NTDT usually present later

in childhood (compared to those with

TDT, which are commonly diagnosed by

the age of 2 years) with mild-to-moderate

anemia. Accordingly, care providers have

historically kept these patients transfu-

sion independent except in specific clin-

ical scenarios like infection, pregnancy,

or surgery when occasional transfusions
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are administered or in cases requiring

more frequent transfusions to manage

specific morbidities.3 This conservative

approach to managing anemia in NTDT,

however, is now being challenged with

the expanding body of evidence linking

low hemoglobin levels (<10 g/dL) to a

high risk of serious morbidity and mortal-

ity in the long term, and the ability of in-

creases by 1 g/dL to mitigate these

risks.4,5 Although transfusions remain an

option, there is hesitancy to widely adopt

such a strategy because of the associated

clinical and economic burdens of regular

transfusion requirements and secondary

iron overload.6,7 Thus, treating chronic

anemia in individuals with NTDT remains

a largely unmet medical need.

Mitapivat (AG-348) is a first-in-class

oral, small-molecule, allosteric activator

of the red blood cell (RBC)-specific form

of pyruvate kinase (PK-R), which has

shown efficacy and safety and has

received US approval for the treatment

of anemia in adults with PK deficiency.8

In thalassemia mouse models, it reduced

markers of ineffective erythropoiesis

and improved anemia. In the featured

phase 2 study,1 20 adults with NTDT (me-

dian age 44 years, 50% identifying as

Asian; 15 with b-thalassemia and 5 with

a-thalassemia) and a hemoglobin level %

10 g/dL were enrolled to evaluate mitapi-

vat’s safety and efficacy in achieving a he-

moglobin increase by R1.0 g/dL. Sixteen

(80%) individuals had a response (5/5 in

a-thalassemia and 11/15 in b-thalas-

semia). Favorable changes in markers of

erythropoiesis and hemolysis were also
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noted. The most common treatment-

emergent adverse events were initial

insomnia (50%), dizziness (30%), and

headache (25%).

These data are met with high enthu-

siasm considering the current absence

of therapeutic options for the manage-

ment of anemia in NTDT. The high hemo-

globin response rate and favorable

changes in markers of ineffective erythro-

poiesis are reflective of the drug’s effect

on the underlying pathophysiology.

So, what is next for mitapivat? Two phase

3 double-blind, randomized, placebo-

controlled, multicenter clinical trials are

now underway in adults with NTDT

(ENERGIZE, NCT04770753, n = 171) and

TDT (ENERGIZE-T, NCT04770779, n =

240). The primary endpoint in ENERGIZE

(NTDT) is hemoglobin response defined

as aR1.0 g/dL increase in average hemo-

globin concentration from week 12

through week 24 compared with baseline,

while change in Functional Assessment of

Chronic Illness Therapy (FACIT) – Fatigue

Subscale will also be assessed. The latter

is imperative considering the true benefits

of anemia in reducing long-termmorbidity

and mortality in this patient population

cannot be assessed in the context of

clinical trials. Instead, the impact on

short-term symptoms and patient-re-

ported outcomes (PRO) can provide

objective evidence of clinical benefit.

Recently, the erythroid maturation agent

luspatercept had its FDA application with-

drawn in June 2022 for lack of agreement

on benefit/risk.9 In the BEYOND trial,

luspatercept has shown a hemoglobin
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response (R1 g/dL increase) of 77% vs.

0% in placebo, but changes in a dedi-

cated PRO tool for tiredness and weak-

ness did not show statistical signifi-

cance.10 This may reflect the importance

regulators are placing on showing a

short-term PRO benefit, despite the pro-

posed long-term benefits from treating

anemia as a medical condition. Alter-

nately, evidence of improvement in other

markers of ineffective erythropoiesis or

organ function could be considered. The

extension of clinical development of mita-

pivat to patients with TDT is supported by

its role in ameliorating ineffective erythro-

poiesis, the common underlying mecha-

nisms in both NTDT and TDT patients.

The primary endpoint in the ENERGIZE-T

(TDT) study will be a transfusion reduction

response defined as R50% reduction in

transfused units with a reduction of R2

units of transfused RBCs in any consecu-

tive 12-week period through week 48

compared with baseline.

Mitapivat comes in during an exciting

and busy period of alternative therapeu-

tics development for thalassemia; with

several agents targeting various disease

pathways. The aspect of mitapivat is

that it is also being developed in patients

with a-thalassemia, a truly orphan condi-

tion not only in therapeutic options but

also in the evidence-base especially

when compared to b-thalassemia. Irre-

spectively, as more agents become avail-

able to patients with thalassemia, it will

be imperative to conduct head-to-head

or combinatorial trials (between other

agents or with conventional therapy) to

inform the most appropriate treatment

strategy for the individual patient profile.

This would also need to be coupled with

efforts to ensure access for all these

advances in care in resource-limited ge-

ographies where the disease is highly

prevalent.
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