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Risk of mortality from anemia
and iron overload in
nontransfusion-dependent
β-thalassemia

To the Editor:

Ineffective erythropoiesis in patients with nontransfusion-dependent

β-thalassemia (NTDT) leads to chronic anemia that does not necessarily

require lifelong transfusion therapy for survival.1 Nonetheless, chronic

anemia in these patients is associated with significant morbidity, especially

in patients with a hemoglobin level lower than 10 g/dL.2 Hemoglobin var-

iations greater than 1 g/dL have also been shown to modify morbidity

risk.3 Beyond the use of transfusions in specific clinical settings, there are

currently no approved agents for the management of anemia in NTDT.

Ineffective erythropoiesis can also lead to considerable iron overload due

to hepcidin dysregulation and increased intestinal iron absorption.4 A

serum ferritin level greater than 800 ng/mL is also associated with an

increased risk of morbidity and is an indication for the use of iron chela-

tion therapy.5 Such clinical complications in NTDT are often serious and

involve various organ systems including hepatic, endocrine, and vascular

disease.6 Despite the abundance of reports highlighting anemia and iron

overload as the hallmarks of morbidity in NTDT, data on their association

with long-term mortality outcomes remain limited.

For this work, we used data from an International Health Repository

(IHR) formed by 13 international thalassemia reference centers from the

US and seven countries in Europe, the Middle East, and Asia.7 The IHR

was established and approved on May 25, 2017 by the Italian Ethical

Committee (EudraCT and Sponsor's Protocol Code Numbers: 2017-

004457-17 and 143AOR2017). All data were anonymized and added to

the repository following informed consent by patients or their legal repre-

sentatives in case of death. The IHR database includes all β-thalassemia

patients who have attended participating centers from January 1, 1997

onward. We analyzed data from all patients with NTDT (defined as previ-

ously described8) who had not transitioned to regular transfusion

programs and who had documented hemoglobin and serum ferritin levels.

Patients were historically followed from birth up to December 31, 2019,

death, or loss to follow-up. For each patient, we retrieved data on age

and status at the last observation, sex, splenectomy status, iron chelation

status, hemoglobin level, and serum ferritin level at the last observation.

Hemoglobin and serum ferritin levels represented the average of all mea-

surements done during the year of last observation.

A total of 415 patients (48.7% females) were included in the anal-

ysis (Table S1). The median age at last observation (follow-up time)

was 30.1 years (interquartile range [IQR]: 23.6–44.2). The majority

were splenectomized (n = 243, 58.6%) and received iron chelation

therapy (n = 379, 91.3%). The median age at the start of iron chela-

tion therapy was 7 years (IQR: 4.3–14). At last observation, the major-

ity of patients were on deferoxamine (49%), followed by deferiprone

(23.5%), deferasirox (22.5%), and deferoxamine + deferiprone combi-

nation (4.9%) therapy. The mean hemoglobin level was 9.2 ± 1.0 g/dL

(range: 6–15) with 339 (81.7%) patients having a hemoglobin

level ≤ 10 g/dL. The median serum ferritin level was 960 ng/mL (IQR:

500–2843) with 235 (56.6%) patients having a serum ferritin lev-

el > 800 ng/mL. A total of 185 patients (44.6%) had both a hemoglo-

bin level ≤ 10 g/dL and a serum ferritin level > 800 ng/mL.

Thirty-two patients died during the observation period, giving a crude

mortality rate of 7.7% (95% confidence interval [CI]: 5.3–10.7). Recorded

causes of death included cardiovascular disease (n = 17), infection (n = 2),

hepatic failure (n= 1), renal failure (n= 1), cancer (n= 1), and other disease

complications (n= 10). Themedian age at deathwas 24.1 years (IQR: 28.3–

61.9; 37.5% females). Survival was significantly worse in patients with a

hemoglobin level ≤ 10 g/dL than those with > 10 g/dL (Log-rank test Chi-

square: 4.259, p= .039, Figure 1A). Survival was also significantly worse in

patients with a serum ferritin level > 800 ng/mL than thosewith ≤ 800 ng/

mL (log-rank test Chi-square: 24.379, p < .001, Figure 1B). Finally, survival

was significantly worse in patients with both a hemoglobin level ≤ 10 g/dL

and a serum ferritin level > 800 ng/mL than thosewith either a hemoglobin

level ≤ 10 g/dL or a serum ferritin level > 800 ng/mL and thosewith both a

hemoglobin level > 10 g/dL and a serum ferritin level ≤ 800 ng/mL (Log-

rank test Chi-square: 33.728, p< .001, Figure 1C).

We constructed a multivariate Cox regression analysis including

hemoglobin level (≤ 10 vs. > 10 g/dL), serum ferritin level (> 800

vs. ≤ 800 ng/mL), sex, splenectomy, and iron chelation status. A

hemoglobin level ≤ 10 g/dL was independently associated with a

7.6-fold increase in the risk of mortality (hazard ratio [HR]: 7.632,

95% CI: 1.036–56.219, p = .046). A serum ferritin level > 800 ng/mL

was also independently associated with a 9.8-fold increase in the risk

of mortality (HR: 9.755, 95% CI: 3.368–28.257, p < .001).

Our study furthers our understanding of the detrimental effects

of anemia and iron overload in NTDT and highlights an increased risk

of mortality in patients with clinically relevant thresholds. Our work is

limited by our ability to only analyze a subset of patients with docu-

mented hemoglobin and serum ferritin levels, which could have intro-

duced a selection bias for patients with severe disease requiring

regular follow-up, as is also evident from a higher and earlier mortality

in this subset of patients compared to our overall cohort.8 Prospective

studies are merited in such context, as they could also assess the
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effects of longitudinal variations over time and not only spot measure-

ments which may not be ideally representative. The risks of mortality

from low hemoglobin and high serum ferritin levels seem to be addi-

tive, which suggests a need to address both factors with prompt and

comprehensive conventional management. We have previously

highlighted a role for regular transfusion and iron chelation therapy in

this patient population,8 but data from novel agents targeting anemia

and iron overload are eagerly awaited.9
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