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Abstract

A recent evidence gaps assessment of the clinical, health-related quality of life, and

economic burden associated with α-thalassemia is lacking. We conducted a system-

atic literature review (SLR) following the methodological and reporting requirements

of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses and the

Cochrane Handbook for Systematic Reviews, using available literature over the past

decade. This SLR identified a considerable evidence gap with regard to understanding

the current burden of α-thalassemia as evident frompaucity of studies published in the

past 10 years. The limited data available still indicate that patients with α-thalassemia

experience substantial morbidity and quality of life/economic burden that is generally

comparable to patients with β-thalassemia.
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1 INTRODUCTION

The thalassemias are a group of inherited disorders of hemoglobin

synthesis that result from mutations in globin genes that lead to a

deficit in the production of the α-globin (α-thalassemia) or β-globin
(β-thalassemia) chains of adult hemoglobin and subsequent ineffec-

tive erythropoiesis and anemia of varying severity [1]. Approximately,

5% of the global population carries the α-thalassemia trait, with clini-

cally significant forms having the highest prevalence in Southeast Asia

[2]; although prevalence is also increasing in large multiethnic cities

in the United States and Europe due to immigration [3, 4]. Globally,
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more than 5000 children are born each year with the severe form of α-
thalassemia, α-thalassemia major or hemoglobin Bart’s hydrops fetalis

(four α-globin genes deleted/inactivated), but they are usually stillborn
with only a few children who survive facing a lifelong requirement for

transfusions. Theannual numberof births forα-thalassemia intermedia

or hemoglobin H disease (three α-globin genes deleted/inactivated) is

approximately 10,000 [5, 6]. In addition to deletional forms, there are

various non-deletional mutations causing hemoglobin H disease which

are typically associated with a more severe anemia and transfusion-

dependence [1]. To date, most research has focused on the burden of

β-thalassemia. However, recent evidence suggests that α-thalassemia,
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once perceived as a benign condition, is associatedwith serious comor-

bidities, especially in non-deletional forms [7–9]. Moreover, while data

on the global economic burdenofα-thalassemia are limited, a consider-

able portion of the burden is borne by countries with limited resources

[1].

This systematic literature review (SLR) characterized the clinical,

health-relatedquality of life (HRQoL), andeconomic burdenassociated

with α-thalassemia and assessed evidence gaps, based on available lit-

erature over the past decade to reflect contemporary understanding

of the disease during a periodwhen conventional management options

and international guidelines were widely available [10].

2 METHODS

The SLR followed the methodological and reporting requirements of

the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses [11] and the Cochrane Handbook for Systematic Reviews

of Interventions [12]. Literature searches for studies in α-thalassemia

were part of a broader search including all thalassemia subtypes in

MEDLINE, Embase, the Cochrane Database of Systematic Reviews,

theHealth Technology Assessment Database, theNational Health Ser-

vice Economic Evaluations Database, and EconLit. Studies published

from January 2010 to October 2022 were included if they reported

results for α-thalassemia exclusively or separately for subgroups of

patients. Abstracts from relevant conferences from January 2017 to

October 2022 were searched and bibliographies of existing SLRs were

screened to ensure no relevant studies were missed. Two independent

reviewers screened references, and a third resolved discrepancies.

Data were extracted by one reviewer and validated by another.

Studies in α-thalassemia were included if they reported clinical bur-

den outcomes (complications, treatment patterns, and mortality) for

adults. Limited publications were available on HRQoL (including qual-

ity of life, psychosocial burden, symptom burden, and other patient

reported outcomes) and economic burden (healthcare resource uti-

lization [HCRU], costs, or cost-effectiveness of treatments) for adults;

therefore, studies in both adults and children on these topics were

included. Study types included real-world evidence studies (such as

observational and cross-sectional studies) and economic evaluations

(such as cost-effectiveness models).

3 RESULTS AND DISCUSSION

The broader search across all thalassemia subtypes returned 9946

hits. However, only 13 studies on α-thalassemia (including hemoglobin

H disease [HbH: deletional and/or non-deletional] and α-thalassemia

with unspecified genotype) met the inclusion criteria (Figure 1)

[13–25]. Eight studies reported on clinical burden [14, 16–22], two

studies each reported on HRQoL [24, 25] and HCRU/costs out-

comes [13, 15], and one study reported on both clinical burden

and HCRU/costs (Table 1) [23]. No economic evaluations such as

cost-effectiveness studies were identified.

Three studies were in an α-thalassemia-only population [16, 22, 23]

and 10 were in a mixed population (α-thalassemia and other types)

reporting separate subgroup data [13–15, 17–21, 24, 25].

Eight studies were cross-sectional [15–17, 19, 20, 22, 24, 25], three

were retrospective cohorts [13, 18, 21], one was a prospective cohort

[23], and one was a case-control design [14]. Only two studies had

more than 100 α-thalassemia patients, and five studies reported rel-

evant outcomes in subgroups of 10 or fewer patients. Sample sizes

ranged from 1 [15] to 1675 patients [14]. A total of 10 studies were

conducted inAsia (Thailand=5 [17, 19, 21, 24, 25];mainlandChina=1

[22], Hong Kong SAR= 1 [16]; Malaysia= 1 [18], United Arab Emirates

[UAE] = 2 [13, 15]), two in the United States [14, 23], and one in Italy

[20]. Eleven studies [15–25] reported on patients with HbH, while two

[13, 14] reported on patients with α-thalassemia without specifying its

genotype.

Complication rates and treatment patterns among patients with

HbH are presented in Figure 2. Among patients with HbH and/or

HbH/constant spring (CS), the most frequently reported complica-

tions as defined in these studies were iron overload (31%–66% [16,

19, 22]), hyperuricemia (60% [17]), cholelithiasis (28%–52% [19–21]),

bone disease (0%–33% [19–21]), hepatic (9%–28% [16, 19, 21]), and

endocrine complications (0%–17% [19–21]). The clinical burden of

non-thalassemia-related complications (outside the scope of this SLR)

that are commonly observed in the aging general population (e.g.,

malignancy) may also be observed in older adults with HbH [26].

An analysis [14] of the MarketScan Commercial, Medicare, and

Multi-StateMedicaid claims database in theUnited States showed that

patients with non-transfusion-dependent α-thalassemia (α-NTDT) had
higher rates of cardiovascular disease (7.2% vs. 4.7%), cerebrovascular

disease (3.8% vs. 1.9%), pulmonary hypertension (1.1% vs. 0.3%), jaun-

dice (1.0% vs. 0.2%), and liver disease (1.2% vs. 0.4%) compared with

matched controls (matched on age, sex, follow-up period, and payer

type) (all p < 0.001), and a higher number of overall comorbidities

(mean [standard deviation]: 1.7 [1.5] vs. 1.1 [1.2]; p< 0.001).

In a cross-sectional study in Hong Kong, moderate-to-severe liver

iron overload (53% vs. 25%, p = 0.03) was more frequent and median

liver iron concentration (median [range]: 7.8 [1.7–17.7] vs. 2.9 [0.1–

15.0] mg/g dry weight, p = 0.002) was significantly higher in adults

with non-deletional versus deletional HbH NTDT, although these

complications were prevalent in both groups [16].

In adults with HbH and/or HbH/CS, 56.0% [16] had a history of

blood transfusions, 46.7%–87.0% [19, 20] had occasional transfusions,

6.0%–52.2% had received iron chelation therapy, [16, 19–22] and

10.0%–14.8% were splenectomized [16, 20, 21]. The probability of

receiving at least one transfusion by the age of 20 years was 3% for

patients with deletional HbH and 80% for those with non-deletional

HbH (p < 0.001) [23]. No evidence was identified on treatment pat-

terns of hematopoietic stemcell transplantation, hydroxyurea, or novel

therapies.

Another study from the United States compared the natural history

of 83 patients (median [range] age: 5.9 [0.1–72] years) with deletional

HbH or HbH/CS [23]. During the study observation period, one death

occurred in an adult in the HbH/CS group (median [range] follow-up:
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F IGURE 1 Literature flow diagram. *One of the included studies was a conference abstract. HCRU, healthcare resource utilization; HRQOL,
health-related quality of life.

9.7 [0.3–18.2] years) and none occurred in the HbH group (median

[range] follow-up: 2.6 [0.1–14.6] years) [23].

HRQoL burden was similar in children/adolescents with HbH com-

pared with those with β-thalassemia across two studies in Thailand

[24, 25]. One study was conducted in children with transfusion-

dependent α-thalassemia (n = 5) and β-thalassemia (n = 44); how-

ever, there were only five patients with transfusion-dependent α-
thalassemia which is too few to draw meaningful conclusions [24].

In another study in NTDT and transfusion-dependent thalassemia,

there were no differences in any Pediatric Quality of Life Inventory

subdomain among patients with HbH (n = 130), HbE/β-thalassemia

(n = 165), and homozygous β-thalassemia (n = 15) (all p > 0.100)

[25].

Two studies conducted in the UAE reported HCRU/costs data for

patientswith thalassemia receiving regular transfusions [13, 15]. These

studies included only three [13, 15] patients with α-thalassemia com-

bined, which is too few to draw meaningful conclusions. In a US study,

adults and childrenwithHbH/CS (n=23) had significantlymore annual

clinic visits (by a factor of 1.7) and hospital admissions (by a factor of

3.9) than those with deletional HbH (n= 60; p< .001) [23].

This SLR identified only 13 studies reporting relevant burden data

for α-thalassemia in an exhaustive search across thalassemia. Data

sparsity for HRQoL and economic burden/costs highlights an evidence

gap in adult and pediatric patients with α-thalassemia. Evidence on

clinical outcomes was generally limited to small sample sizes and

cross-sectional/retrospective studies, which challenges interpretation.

Nonetheless, a range of complications was prevalent despite common

use of conventional therapies, potentially signaling an unmet need

for treatment optimization through management guidelines or novel

therapies.

The limited data for α-thalassemia underscore the need to fur-

ther characterize its clinical, HRQoL, and economic burden through

longitudinal follow-up studies and disease registries. These would

allow for a better understanding of the specific associations between

risk factors and outcomes, tailoring conventional management, and

establishing evidence-based guidelines. This would also allow targeted
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MUSALLAM ET AL. 5

F IGURE 2 Complication rates (A) and treatment patterns (B) among patients with hemoglobin H disease. Each box represents the prevalence
rate reported in an individual study on a 0%–100% percentage scale. Data are presented for deletional, non-deletional, andmixed (deletional+
non-deletional, or genotype unspecified) subgroups; based onwhat was reported in individual studies. For transfusions, data are presented as the
prevalence rate for frequent (F), historical (H), or occasional (O) transfusions; or as a probability (P) of receiving at least one transfusion by age 20
year; based onwhat was reported in individual studies. *Defined as liver iron concentration ≥7mg Fe/g dry weight (moderate-to-severe). †Defined
as liver iron concentration≥5mg Fe/g dry weight or serum ferritin≥800 ng/mL. EMH, extramedullary hematopoiesis; HbH, hemoglobin H disease,
IE, ineffective erythropoiesis; TRI, transfusion-related infection.
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6 MUSALLAM ET AL.

development of novel therapies to address the underlying patho-

physiologies leading to the greatest burden. Additional research

is particularly important as the global prevalence patterns con-

tinue to shift, and more healthcare systems are affected by this

condition [3, 4].
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