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Summary

Thalassaemia is caused by genetic globin defects leading to anaemia, transfusion-dependence
and comorbidities. Reduced survival and systemic organ disease affect transfusion-dependent
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thalassaemia major and thalassaemia intermedia. Recent improvements in clinical management
have reduced thalassaemia mortality. The therapeutic landscape of thalassaemia may soon include
gene therapies as functional cures. An analysis of the adult US thalassaemia population has

not been performed since the Thalassemia Clinical Research Network cohort study from 2000

to 2006. The Centers for Disease Control and Prevention supported US thalassaemia treatment
centres (TTCs) to compile longitudinal information on individuals with thalassaemia. This dataset
provided an opportunity to evaluate iron balance, chelation, comorbidities and demographics

of adults with thalassaemia receiving care at TTCs. Two adult cohorts were compared: those

over 40 years old (n=75) and younger adults ages 18-39 (n7= 201). The older adult

cohort was characterized by higher numbers of iron-related comorbidities and transfusion-related
complications. By contrast, younger adults had excess hepatic and cardiac iron and were receiving
combination chelation therapy. The ethnic composition of the younger cohort was predominantly
of Asian origin, reflecting the demographics of immigration. These findings demonstrate that
comprehensive care and periodic surveys are needed to ensure optimal health and access to
emerging therapies.
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Introduction

Thalassaemia syndromes encompass a wide clinical spectrum of inherited disorders of

a- or B-globin production that result in chronic haemolytic anaemia. Thalassaemia can
manifest in a transfusion-dependent disease that is associated with both high morbidity and
premature mortality. Defective synthesis of B-globin production can result in B-thalassaemia
major (TM), one of the most severe forms of thalassaemia.! Individuals with thalassaemia
develop significant systemic complications as they age. The accumulation of comorbidities
is multifactorial and is a function of ineffective erythropoiesis, systemic iron accumulation
and transfusion exposure. In 1973, the average age of a North American person with

TM was 11-4 years, with <3% of this population surviving beyond the age of 25 years.?
Thirty years later, the average age increased to 21-1 years; however, the numbers of adults
with thalassaemia over age 40 years remained quite small (<5%) and iron-related organ
dysfunction was correlated with increasing age.3 The racial and ethnic demography of
thalassaemia in the US also continues to change, with fewer new cases of thalassaemia
among people of southern European descent and increased numbers of younger people with
thalassaemia from the Middle East, Southeast Asia and the Asian Indian subcontinent. This
trend, reported over two decades ago, has resulted in a new generation of young adults with
thalassaemia in the US.4°

The landscape of therapeutic options has expanded dramatically in the past 5-10 years.
Oral dispersible as well as film-coated tablet formulations of deferasirox are now available
and have shown improved compliance. A new twice daily formulation of deferiprone

for transfusional iron overload offers more convenience.’ Luspatercept, an injectable
transforming growth factor-beta (greek B) binding recombinant protein based on activin A,
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was approved in 2020 and has reduced transfusion requirements in thalassaemia intermedia
(T1) and TM.8:9 Advanced ex vivo gene therapies using modified CD34* haematopoietic
stem cells now offer cures for many affected thalassaemia patients by restoring functional
circulating red blood cell haemoglobin to near normal or normal levels. These cell-based
therapies represent a true functional cure in the form of transfusion independence.
Eliminating transfusion therapies may also alleviate much of the disease burden of
thalassaemia including comorbidities, blood-borne infections and the need for lifelong

iron chelation. However, eligibility for such curative therapy and gene-editing studies
require adequate cardiac function, hepatic reserve and minimal excess iron. Therefore, good
adherence to chelation is critical from childhood onwards for younger patients to tolerate
these curative therapies for the coming decades.

For these reasons and many others, it is important to have a contemporary description

of the US thalassaemia population. It has been recognized that people with thalassaemia
face challenges when they transition out of paediatric care models and into the adult care
system.10 This transition is a risk factor for poor treatment adherence and the development
of comorbidities. Second, it is important to understand the populations that might benefit
from promising new disease-modifying and curative therapies.

A consortium of thalassaemia treatment centres (TTCs) in the US was organized and
supported by the Centers for Disease Control and Prevention (CDC). The goal of this
collaboration was to describe the thalassaemia population and capture disease-specific
outcomes that would guide improvements in US thalassaemia care. Here, we focus on the
adult thalassaemia populations and provide a detailed description of relevant demographic
and disease-focused characteristics. These insights will provide assistance to clinicians when
preparing their thalassaemia populations for future therapies and clinical trial options.

Patient population

The CDC funded a cooperative agreement with seven TTCs in Boston, MA, Chicago, IL,
Philadelphia, PA, New York, NY, Los Angeles, CA, Oakland, CA and Atlanta, GA. Written
consent for data and blood specimen collection was obtained using a protocol that received
local institutional review and was approval at each TTC. The study was conducted according
to the Declaration of Helsinki, Good Clinical Practice guidelines and local regulations.

Individuals with thalassaemia were eligible if they received comprehensive care at one of
these TTCs between 2004 and 2011. The entire cohort consisted of 501 participants of all
ages.

Study variables

This analysis focused on the group who were aged 18 or older at time of enrolment (n

= 276). Investigators completed web-based enrolment forms for each subject at time of
study entry that were updated annually. Demographic information (age, sex, race, ethnicity
and place of birth), diagnosis, transfusions, chelation use, iron levels, prior splenectomy
and disease- or treatment-related complications were assembled from retrospective chart
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review based on the most recent clinical visits. Race and ethnicity were self-reported

and defined in accordance with the CDC consensus definitions (https://www.cdc.gov/
nchs/nhis/rhoi/rhoi_glossary.htm). Race is defined based on standard categories (White,
African-American, etc.), while ethnicity is based on Hispanic or non-Hispanic culture or
origin, regardless of race. Case definitions and clinical variables (development of red cell
alloantibodies, requirement of treatment for hypothyroidism, hypoparathyroidism, growth
hormone deficiency or gonadal failure, history of fractures, hepatitis C virus exposure
(HCV), human immunodeficiency virus (HIV) exposure, thrombosis and diabetes mellitus)
were defined by investigator expert consensus and agreed upon prior to study initiation.
All data collection including comorbidities and mortality was abstracted by study personnel
from the medical record to the case report form. Mortality data were included for those
individuals who died during the study period. No additional patient-reported data were
collected in this study.

B-TM was defined as homozygous (or compound heterozygous) p-globin mutations in
subjects requiring chronic transfusions. Chronic transfusion status was defined as =8
transfusions in the previous 12 months. Those who required fewer than eight transfusions
annually were classified as B-T1. Any transfusion regimen in the last 12 months of

lesser frequency was classified as intermittent. Other thalassaemia syndromes were defined
by genotype and standard international classifications (haemoglobin E/B-thalassaemia,
haemoglobin H disease, haemoglobin H-Constant Spring).11 Chelation medications included
deferoxamine (DFO), deferiprone (DFP) and deferasirox (DFX).

Statistical analysis

Results

Individuals were included in this analysis if they had a complete and unique medical record
for abstraction. Abstractions that were deemed to be incomplete with respect to analysis
variables or duplicate records were not included. The current analysis is based on sample
data at enrolment. The prevalence of outcome variables between younger (18-39 years old)
and older adult (=40 years old) age groups was compared. Chi-square analysis was used

to determine the statistical significance (P < 0-05) of categorical variables. For continuous
variables (age, serum ferritin, liver iron content), a one-sample #test was used to compare
the differences of the sample means of each variable between the two age groups. All
analyses were performed at the CDC data coordinating centre with computer software (SAS/
STAT Software, Version 9.3; SAS Institute, Cary, NC, USA).

The focus of this report was to describe the 276 individuals included in the adult cohort,
defined as age 18 or older at time of enrolment. All eligible individuals who provided
consent and had at least one data collection point were included in this study. Figure 1
depicts the age distribution of the adult cohort of 276 study participants.
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Demographics

Table | provides demographic and clinical characteristics of the adult study participants.
The younger adults (ages 18-39) consisted of 201 individuals with a mean age of 21.7 £
6-1 years. The older adult group (=40 years) was composed of 75 individuals with a mean
age of 47 + 6 years. Compared to younger adults, older adults were more likely to have
diagnoses of B-TM or B-TI. Nearly all (99%) older adults carried a diagnosis of -TM or
B-TI, while 22% of younger adults had other thalassaemia syndromes such as haemoglobin
E/B-thalassaemia, HbH-Constant Spring and HbH disease. Older adults were of European
ancestry (73-4% were of Greek or Italian ancestry), while the majority of younger adults
were of Asian ancestry as defined above. Most younger adults were diagnosed before the
age of one year. The majority of older adults had undergone splenectomy (92%), compared
to 55% in the group aged 18-39 (P < 0-001).

Table Il describes the socioeconomic demographics of the adults with thalassaemia.
Compared to younger adults, older adults were more likely to be married or partnered.

The educational attainment and employment status were not significantly different, with
approximately one third of patients having a bachelor’s degree or higher (27-9% vs 37-3%;
Pvalue not significant). While very few adults with thalassaemia reported being uninsured,
a greater proportion (63%) of adults =40 years had commercial or private insurance (P=
0-0021).

Transfusion/chelation

To examine differences in disease burden, we compared transfusion status, iron management
and clinical comorbidities between the two cohorts (Tables 111 and 1V). Both age cohorts
were predominantly transfusion-dependent (89%, ages 18-39 and 96%, age =40 years) and
receiving iron chelation (79% and 89%; Table I11). There was no significant difference in
the types of chelation therapy being used, with the majority (42% and 55%) using DFX.
However, younger adults were twice as likely to be prescribed combination iron chelation
(26% vs 13%; Pvalue 0-02).

The degree of iron control was significantly different in the two age groups. Older adults had
significantly lower mean serum ferritin levels at the most recent 12-month interval period
compared to younger adults (1 251 + 1 554 vs 2 434 + 2 342 ng/ml; £< 0-0001) and older
adults with thalassaemia had hepatic iron content closer to or within the therapeutic range
compared to the younger adults by imaging (Table 1V). In accordance with current standards
of care, liver iron content was most commonly measured using magnetic resonance imaging.
Similarly, the mean cardiac T2* values were significantly higher in older adults, indicating a
lower level of cardiac siderosis compared to the younger adults, although the means for both
subsets were above the threshold for significant cardiac overload (20 ms).

Comorbidities

Comorbidities by age cohort are described in Table V. Endocrine organs are known to be
susceptible to iron toxicity and endocrinopathies are well characterized in adults receiving
chronic transfusion support. Older adults were more likely to have diabetes mellitus
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compared to the younger adults. Gonadal failure, hypothyroidism and fractures were also
more common in older adults.

Hepatitis C, a blood-borne viral disease, has also been described in the thalassaemia
population. The older adults in this report had a higher prevalence of prior

hepatitis C exposure. A smaller proportion of younger adults had developed red cell
alloantibodies. There were no differences in the proportions of HIV infection, thrombosis,
hypoparathyroidism or growth hormone deficiencies between the two age cohorts.

During the study interval period, there were a total of nine adults who died (eight in TM, one
in TI). Eight deaths occurred in the young adult cohort (three females and five males) and
seven of the eight deaths were cardiac-related. The one case of death in T1 was a younger
male adult. The one death in the older cohort (one female) was non-cardiac (cancer; data not
shown).

Discussion

Optimized transfusions, effective chelation and new modalities for clinical monitoring have
resulted in improved survival of severe forms of thalassaemia over the past five decades.1213
However, the burden of the disease with ageing may be underappreciated and the adult
thalassaemia population in the US has not been described in detail since the Thalassemia
Clinical Research Network (TCRN) cohort study ended in 2006. Therapeutic options
continue to improve for thalassaemia, which is welcomed since the major contribution

to morbidity and mortality is exposure to transfused packed red blood cells. Although

age of diagnosis for specific comorbidities was not captured in the present study, these
comorbidities have been well characterized in other adult and paediatric cohort studies and
it remains clear that elimination of cumulative red blood cell exposure would substantially
improve the health of the adult thalassaemia population.

Transfusion-sparing therapies such as luspatercept are now approved for use in
transfusion-dependent thalassaemia and have demonstrated the ability to reduce transfusion
requirements and iron burden.8:14.15 Stem cell transplant and ex vivo gene therapies may
also represent a real option for long-term transfusion independence.16-19 However, as
mentioned above, not all patients will be eligible based on comorbidities from transfusion
exposure and chronic iron overload. Stem cell transplant and ex vivo CD34"-based gene
therapies still carry a risk of mortality based on the need for myeloablation. The US
thalassaemia population often has access to new therapeutic advances, but not all of

them will be able to access these drugs without optimal care during childhood and early
adulthood.

A substantial concern in this study was the iron control in younger adults, more deaths and
the use of multiple chelation agents. Iron toxicity remains a risk factor for both morbidity
and mortality in transfusion-dependent thalassaemia. In general, the older adult cohort was
more likely to have better iron control, while the younger adult cohort had higher liver and
cardiac iron, higher serum ferritins and a higher number reporting the use of combination
chelation. This finding may imply that younger adults need more aggressive chelation if
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they are not compliant in childhood and that providers are prescribing more chelation in an
attempt to attain negative iron balance. Practice guidelines have also evolved and younger
adults may be prescribed chelation earlier and more aggressively than older generations.

A predictor of survival to age 40 may therefore be related to chelation adherence in the
teenage years or earlier. It is possible that the third decade of life is an inflection point
where individuals with superior iron control begin to eclipse those with worse control in
terms of future survival. Though not the focus of the current study, other reports have
demonstrated that self-reported adherence to chelation was lowest in young adults aged
25-35 years and there is an opportunity to improve transition care in thalassaemia.29 In
other diseases, transition models for young adults have demonstrated higher adherence with
treatments and reduced risk of being lost to follow-up.2! In this study, historic or prospective
compliance with chelation treatment could not be captured, although specific iron chelator
prescribing is in line with previous studies, with DFX being the predominant chelator and
the use of DFO and DFP is less common.22 There may also be a contribution due to survival
bias in this report, as older individuals may have already achieved iron balance, accessed
the healthcare system and thus did not succumb to cardiac disease earlier. It remains clear
that adequate cardiac function and low iron burden are required for patients enrolling in ex
vivo gene therapy trials for thalassaemia and that poor iron control may be a significant
albeit mutable barrier for access. Thus targeting younger patients for close monitoring and
enhanced compliance with chelation will remain critical to delivering functional cures.

Mortality in B-thalassaemia has been primarily related to cardiovascular disease,
predominantly arrhythmias and iron-induced cardiomyopathy in most of the world,23-26
In addition, the thalassaemia population develops endocrine disorders, including diabetes
mellitus, osteoporosis, fractures, hypogonadism, hypoparathyroidism and growth hormone
deficiency at higher frequency than the general population. Finally, infections due to
blood-borne pathogens such as hepatitis C, hepatitis B and HIV as well as red blood

cell alloimmunization are associated with chronic transfusion and advancing age in North
American thalassaemia populations.327

In this report, there was higher prevalence of comorbidities in adults >40 attributable to
decades of exposure to transfusions (alloantibodies, hepatitis C exposure) and systematic
iron exposure (e.g. endocrinopathies). These findings have been demonstrated in other
geographies as well. In a recent Italian cohort study, the most significant complications were
hypogonadism and osteoporosis. However, the percentage of the population with HCV was
significantly higher in the Italian cohort compared to historic US controls (85% vs 35%),28
and in the current study, only 15% of the cohort under the age of 40 were positive for HCV.
Blood-borne pathogen exposure is expected to decline as routine blood donor screening has
been in place for decades (HIV in 1985, HCV in 1992). Similar results were reported in the
2004 TCRN study, where the prevalence of HCV as well as iron-related organ dysfunction
and complications of iron chelation increased with age.?® The thalassaemia population
enrolled in the CDC cohort included all thalassaemia subtypes, while the TCRN was limited
to those with more severe phenotypes,30 though the largest thalassaemia subgroups in this
report are also transfusion-dependent.
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It has been previously reported that the ethnic background of the US thalassaemia
population has changed in recent decades.* In the present study, the younger adult

cohort was composed of more patients of Asian ancestry, which also corresponded to
enriching the cases of a-thalassaemia and haemoglobin E/p-thalassaemia syndromes in that
group based on the known endemicity of these diseases.31:32 However, it is important to
recognize that both adult cohorts were predominantly US-born, suggesting the difference in
ethnic background in the younger adult cohort with thalassaemia is related to changes in
immigration patterns from several decades earlier when their parents came to the US Other
haemolytic anaemias are also prevalent in patients of Asian ancestry, such as G6PD33-3% and
pyruvate kinase deficiency.36-38 Similarly, a-thalassaemia carrier rates are high and both

of these disease-modifying factors should be considered in clinical evaluation of patients.
Immigration status was not explored in depth in this study but is also a potential risk factor
for poor chelation adherence because of health care access and should be an area for future
evaluation. Furthermore, immigration status is a factor in health literacy and so targeting
communications to address diverse populations from Asia is a key component of care.3?

Cardiac disease remains the main cause of death in severe forms of thalassaemia, as has
been previously reported in the TCRN cohort and others.22 The availability of cardiac
imaging and its use to guide chelation has reduced cardiac death incidence in some
thalassaemia populations.*0 Female sex has also been identified as a predictor of survival
alongside low ferritin and the absence of a cardiac disease diagnosis,*! and females have
had significantly lower rates of heart failure in large studies. This study was not of sufficient
duration to capture mortality events on a population level, though of the nine individuals
with thalassaemia who died during follow-up, five were male and seven deaths out of nine
were related to cardiac disease.

A recent cohort comparing TM and T1 showed a narrowing gap in survival of the two
phenotypes attributable to changes in practice patterns and chelation use.12 With new
therapies and practice changes, it seems reasonable to expect that overall survival in
thalassaemia will steadily improve in the US. Much of the improvement in survival will
likely be related to early diagnosis, consistent evidence-informed transfusion practices and
reduction in iron overload, enabled by improved iron measurements with non-invasive
surveillance.28 Two new oral iron chelation drugs were also approved during this period
(DFX in 2005 and DFP in 2011), so that patients and providers have access to multiple
options if toxicities develop.

Improving provider knowledge of thalassaemia is also key to optimizing care. A recent
CDC study reported that a large number of practitioners in California feel they are
unfamiliar with thalassaemia guidelines and treatment and while 35-7% of paediatricians
had some experience or expertise in thalassaemia, only 4-7% of internal medicine-trained
haematologists reported having similar experience.#2 Radke e a/. also highlighted the
need for this expertise, as 52:2% of respondent family physicians reported that they

were solely or mainly responsible for the care of patients with thalassaemia. Fortunately,
several professional societies have released comprehensive guidelines to manage patients
with thalassaemia, most based on expert consensus.1143-45 |n a recent study from Italy,
treatment at specialized care centres for thalassaemia using multidisciplinary clinical
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pathways has significantly improved iron chelation and survival.46 Therefore, transitional
and interdisciplinary care can be seen as vital to the health of young adults with
thalassaemia. Telemedicine and other eHealth options have been successful at improving
clinical care in other rare diseases and may also be a viable option to bring expertise into
areas across the US where thalassaemia practitioners are not present.4748

Two major changes in thalassaemia clinical practice patterns are also evident in this study
related to the age of diagnosis and splenectomy. First, older adults were more likely to

be diagnosed between ages of two and five years, while the younger adults were often
diagnosed at birth. This difference may be accounted for by the increased utlization of
prenatal counselling and post implantation diagnosis in the younger group, which was not
available prior to 1970. The a-thalassaemia syndromes in the younger cohort may have
been recognized earlier by the clinician as well. Second, higher numbers of older adults
had undergone splenectomy. This observation is in line with those of other multicentre
studies, where younger cohorts had splenectomy rates of 22% compared to 57% in older
cohorts and the progressing mean age of splenectomy in the cohort suggested that this
practice may be declining.4® Although splenectomy has been a component of thalassaemia
practice for decades, a recent Cochrane review concluded that high-quality studies of the
effect of splenectomy in thalassaemia are lacking.>? Splenectomy has also been associated
with increased risk of alloimmunization among younger patients.2’ Current guidelines
recommend splenectomy only in specific circumstances with appropriate consideration of
technique and infection risk.114% 1t would be expected that, in the context of new therapies
that reduce or eliminate transfusional iron overload and the known risks of splenectomy, the
rate of this procedure will continue to decline in future US thalassaemia age cohorts.

Endocrinopathies are another known set of comorbidities in thalassaemia and are associated
with iron overload and age of chelation initiation.>? In the present study, diabetes mellitus
remained significantly more common in older adults compared to younger adults (30%

Vs 12%). Interestingly, the prevalence of diabetes in thalassaemia varies with geography.

In an Italian cohort, diabetes mellitus was only diagnosed in 4%,12 while a recent UK
cohort described diabetes at rates similar to this study.>2 The prevalence of diabetes mellitus
in thalassaemia is likely related to local dietary and environmental factors, similar to the
general population.

Degenerative bone diseases and fractures are common in severe B-thalassaemia and
contribute to morbidity.53 In this study, the older adult cohort were more likely to have

had bone fractures. Higher rates of osteoporosis have been reported in p-thalassaemia and
the risk factors appear to develop during childhood and adolescence.>3-5° Current screening
guidelines recommend regular evaluation of bone density.11:43

In terms of other demographic characteristics, rates of marriage by age cohort are consistent
with broader trends in US Census data (https://www.census.gov/library/visualizations/2018/
comm/percent-married.html), where only approximately one third of individuals ages 18-34
are married. It is also encouraging that most individuals in this study report having insurance
coverage and are achieving education levels similar to those of the general US population, as
has been previously reported.30
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This study has several limitations. Systematic data on malignancies were not collected. Low
numbers of malignancies are reported in most thalassaemia cohorts.12:22 However, recent
reports suggest that haematologic malignancies may be higher in transfusion-dependent
B-thalassaemia.?6-58 It is now recognized as thalassaemia patients live longer and with
consistent access to iron chelation they survive long enough to develop malignancies.
Furthermore, the risk factors and natural history of some malignancies may be different

in TM patients. Recent data from an Italian cohort indicated that hepatocellular carcinoma
occurs at a younger age in TM patients compared to the general population and the
additional risk factor of transfusional iron overload may play a role.5%-61 Other contributors
to differences in malignancy rates in thalassaemia may be related to immunomodulation by
chronic alloantigen exposure via transfusion and iron overload induced oxidative stress.51.62
The need to understand long-term malignancy risk in transfusion-dependent p-thalassaemia
should be a priority in future cross-sectional and longitudinal studies and to develop age-
appropriate screening guidelines that are focused on this population.

Another important limitation is that this study reflects those individuals with thalassaemia
who were receiving care in the funded TTCs and may not be representative of the experience
elsewhere for the US population. The sample size collected here does not capture the entire
thalassaemia cohort of the US However, it does capture a relevant and diverse group in

the largest treatment centres. TTCs are reflective of the broader practice patterns in the US
and act as referral centres for large regions of the country. The Federal Health Resources
and Services Administration has also begun a National Coordinating Program initiative to
ensure that thalassaemia patients across the US have access, including via telehealth, to
consultants with thalassaemia to ensure that the latest consensus guidelines are being offered
to patients at smaller centres. In addition, evidence-informed clinical practice guidelines
from the Thalassemia International Federation reflect more global recommendations to
improve outcomes.11:63 Despite published recommendations, transfusion practices and iron
chelation may be more variable outside comprehensive thalassaemia centres where expertise
and numbers of thalassaemia patients in a care setting may be far lower. Alternately, one
could postulate that the population in this study treated by thalassaemia specialists may on
par have more complications and health care needs than those with fewer complications who
receive adequate care from non-specialists. This current study represents a large US cohort
of adults where practice and expertise is likely to be the most consistent.

In conclusion, adults in the US with thalassaemia syndromes are composed of diverse

and dynamic populations. This report provides a timely update from 2004 to 2011, as

new therapeutic approaches have been or will be approved within the next five years.
Clearly more of the population is reaching adulthood; however, older adults are still
developing comorbidities related to iron overload and transfusion therapy and preventing
these complications with chelation would ensure that they remain eligible for cures.
Therapies to reduce or eliminate transfusions will continue to improve survival in future
next generations and iron overload complications remain the top focus for those who cannot
discontinue transfusions. Finally, focused attention to younger adults in clinical practice is
warranted, as these patients remain at risk for complications. These measures will improve
the likelihood that adults in the US of all ages will remain eligible for current and emerging
curative therapies and address the health gaps in the thalassaemia population.
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Fig 1.
Age distribution of adult study participants with thalassaemia in the CDC Consortium.
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Table Il.

Socioeconomic demographics of younger and older adults with thalassaemia.

Age 18-39 Age =40
Chi-square P values 18-39 vs 240
No. % No. %
Education 0-2401
Other 13 65 5 6-7
<High school 43 214 10 13:3
Some college 68 338 22 29-3
Bachelor’s degree 56 279 28 37:3
Master or doctoral 21 104 10 133
Employment 0-3311
Employed full-time 72 358 35 467
Employed part-time 31 154 11 14.7
Not employed 89 443 28 373
Marital status <0-0001
Single 149 741 29 387
Married/partnered 43 214 41 54.7
Separated/divorced/widowed 0 0 4 53
Health insurance 0-0021
Other 46 229 12 16
Commercial 99 493 47 627
Medicaid 45 22:4 5 6-7
Medicare 9 45 10 133
Uninsured 2 1 1 13
All 201 100 75 100
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Table lll.

Transfusion and iron overload: transfusion, chelation, and iron assessment.

Age 18-39 Age 240

Transfusion, chelation and iron assessment No. % No. % Chi-square P values

Transfusion status 0.947
Chronically transfused 163 81 64 85
Intermittently transfused 3 1.5 1 1.3
Non-transfused 26 13 9 12

Ever received regular chelation therapy 0-06
No 23 11 3 4
Yes 178 89 72 96

Currently received regular chelation therapy 0-04
No 43 21 8 11
Yes 158 79 67 89

Chelation therapy currently 0-02
Combination 52 26 10 13
Deferasirox 85 42 41 55
Deferiprone 4 2 4 53
Deferoxamine 17 85 12 16
None 43 21 8 11

Ever had a liver iron measurement 016
No 14 7 2 2.7
Unknown 8 4 1 13
Yes 179 89 72 96

Most recent method of liver iron measurement * 058
Biopsy 3 15 0 0
MRI 126 63 46 61
souip’ 17 85 6 8

Total 201 100 75 100

MRI, magnetic resonance imaging; SQUID, Superconducting Quantum Interfering Device.

*

Liver iron content (mg iron per gram liver dry weight) measured by MRI (7= 126) and by liver biopsy (n7= 3; one liver biopsy result not available
for analysis) in 7= 128 younger adults and by MRI in 7= 46 older adults.

fLiver iron content wet weight measured by SQUID in 7= 7 younger adults and 7= 6 older adults.
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Complications of thalassaemia in younger and older adults. *

Table V.

Age 18-39 Age 240
No. % No. % Chi-square P values
Ever developed an alloantibody <0:001
Yes 39 1944 30 40
No 149 741 43 57-3
Ever required treatment for hypothyroidism 0-004
Yes 22 109 19 253
No 171 851 55 733
Ever required treatment for hypoparathyroidism 0-254
Yes 5 2:5 53
No 188 935 70 93-3
Ever required treatment for growth hormone deficiency 0-105
Yes 24 119 15 20
No 169 841 59 787
Ever required treatment for gonadal failure <0:001
Yes 57 284 39 52
No 136 677 35 467
Ever experienced a fracture <0:001
Yes 50 24.9 46 61-3
No 143 711 27 36
Ever had HCV <0-001
Yes 32 159 38 50-7
No 161 80-1 36 48
Ever had HIV 0-104
Yes 2 1 3 4
No 191 95 71 94.7
Ever had a thrombosis 0-226
Yes 23 114 13 173
No 170 846 61 81-3
Ever had diabetes <0-001
Yes 25 124 23 307
No 168 836 51 68
All 201 100 75 100

HCYV, hepatitis C virus; HIV, human immunodeficiency virus.

*
Total may not add up to 100% because of missing or unknown values.
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